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PROCEEDINGS 


ACADEMY OF NATURAL SCIENCES 
PHILADELPHIA. 
Jan. 1st. 


Mr. Vaux, Vice-President, in the Chair. 


Twenty-nine members present. 

The tollowing deaths were announced : 

Edward F. Sanderson, Esq., Member; and Rev. Stephen Elliott, of 
Georgia, and Prof. Geo. W. Featherstonhaugh, of Havre, France, Cor 
respondents. 


Jan. 8th. 
The President, Dr. Hays, in the Chair. 
Thirty-six members present. 


Jan. 1dth. 
Mr. Vaux, Vice-President, in the Chair. 
Twenty-nine members present. 


Jan. 22d. 
Mr. Vaux, Vice-President, in the Chair. 
Thirty-four members present. 


Jan. 29th. 
The President, Dr. Hays, in the Chair. 


Twenty-seven members present. 

Dr. H. C. Wood tendered his resignation as Recording Secretary. 

The following gentlemen were elected members : 

J. E. Farnum, W. H. Stevens, Edw. B. Edwards, Dr. James Levick, 
Charles Gibbons, John B. Austin, Wm. 8. Baird, Edwin Greble, Walter 
B. Smith, C. F. Haseltine and Wilson M. Jenkins. 
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The following were elected correspondents : 

Prof. O. C. Marsh, New Haven, Conn., and Prof. Wm. H. Brewer, 
New Haven, Conn. 

Pursuant to the By-Laws, an election of members of the Standing 
Committees for the ensuing year was to be held, but was deferred until 
the next meeting for business. 

On favorable report of the committee the following paper was ordered 
to be published : 


On a new genus in HOMOPTERA,—(Section Monomers.) 
BY HENRY SHIMER, M. D. 


Characters for a supposed new Family. 
DACTYLOSPHZRIDZ, Shimer. 


Wings four, carried flat on the back in repose. 

Antenne few, jointed. 

Tarsi composed of one joint, terminated by two claws, and from two to 
six digituli.* 

Honey-tubes none; otherwise resembling Aphid. 


DACTYLOSPHAHRA. New genus.+ 


Male—Anterior wing with one one-branched discoidal, and a stigmatic 
nervure; posterior wing with no discoidal. 

Female—Apterous, body thick, clumsy, subellipsoidal. 

Common Characters—Antenne 3-4 jointed. Tarsi, six digituli. Promuscis 
sheath four-jointed, 


DACTYLOSPHZRA GLOBOSUM, 0. sp. 
Inhabits galls on the Pig-nut Hickory, (Carya glabra.) 
Male—Abdomen and prothorax orange-yellow; mesothorax, head and eyes, 
blackish; legs and antenne dark cinereous. Wings hyaline, broad, some- 
what overiapping as they lie horizontally on the back. Anterior wing, even- 


* lL suggest this name, digituli, from the Latin digitulus,a small finger or toe, for these 
remarable organs; it appears to me appropriate, because they are arranged around the foot 
somewhat like the toes of an animal. 


4 


$i ON 
se 


A. 


_A.—a side view of .the foot of D? vitifoliz magnified; a, the 
two digttuli; b. the claws. 
B.—a vertical view of the foot of Dactylosphxra globosum, from above, magnified; a, the six 
digituli; b, the claws, as they may be seen while the insect attempts to walk on the glass plate 
of a microscope. 


C.—the promuscis sheath of 
D. globosum. 

See IE ee = - = D.—Upper and under wing of 

oo" SS Dactylosphzxra? vitifoliz great- 

ly magnified. This figure was 

Cc. drawn from the only specimen 

I have remaining, (from the Clinton grape gall.) The dotted lines in the anterior wing are what 

I saw under the microscope in the recent specimen; the shading between the costal and sub- 

costal nerves represents a hazy appearance. as I saw it under the microscope. The vein in the 
posterior wing is very obscure, but I saw it with an excellent simple lens. . 


+ From dzxtudoe, a finger or toe, and TOnkp2, a globe, on account of the slender globe-ended 
appendages of the tarsi—digitulz. 
[ Jan. 
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ly rounded on the posterior margin; anterior margin rather straight, some- 
what curved, convex at the middle of the stigma, apex quite broadly rounded, 
the wide wedge-shaped base not extending beyond the middle; stigmatic 
_nervure nearly straight, terminating in the centre of the apex, not visible at 
either end. The discoidal within the middle of the wing, not visible at its 
outer end, somewhat convex anteriorly, its branch hyaline at its extremities ; 
stigma honey yellow, darkest on the costal margin, the apical end lanceo- 
late; inwardly extending to the base of the wing, all the costal space being 
of the same color. Posterior wing, one longitudinal vein and no discoidal. 
Tibiz and tarsi with a few scattering hairs; claws pileish horn-colored, with 
blackish tips. Antenne four-jointed, sublinear, lst and 2d short and thick. 
the others long, the third on a narrow pedicel, which may be a small joint, 
fourth clavate. Length to tip of wings -07 inch; body about -025 inch long. 

Female much resembling the ‘“ grape leaf louse,” (D? vitifoliex), but smaller, 
the dull pointed promuscis blackish at the extremity; eyes of few (about 
five) facets. 

Eggs similar to those of the “grape leaf louse.” Smaller and ofa deeper 
yellow. 

Pupa of male orange-yellow, sometimes inclined to greenish ; undeveloped 
wings pale yellow; body somewhat elongate; abdomen pointed; antenne 
linear, three-jointed, lst thick, subglobose ; 2d smaller, short, thick; 3d very 
long, clavate, obliquely pointed, without a spine at the apex, a spine on the: 
inner side of the first and second joints. 

Gall variable in size, often numerous in the parenchyma of the leaf, others- 
on the veins and leaf stalks, all opening on the lower side of the leaf, with a 
very small orifice; smoothish, of a somewhat leathery structure, pale yellow- 
ish-green, glaucus or dark green; subglobose orsometimes somewhat irregu- 
lar, without any of the mealy sugary dust within, which is common in galls 
of the Aphis family. 

There is apparently a disposition among some authors to create separate 
species out of the insects inhabiting galls thus variable, according to their size: 
and location. The small subglobular galls, about -09—-14 in. in diameter, in 
the plane of the leaf,and about -04—-06 in. in a perpendicular direction through 
it, are often very abundant, and when quite full of eggs I have counted 
about 50; the young larva usually leaves the gall as soon as hatched, and 
proceeds, as does the ‘‘grape leaf louse” (D2? vitifoliz), to construct a new 
gall; sometimes these small galls contain several females, but I have never 
found males in them; the male-producing galls are larger, of various sizes, 
up to } of an inch or evenmorein diameter. During the summer and autumn 
and former years, I have examined many of these galls, some of them are 
globular, others somewhat irregular. In my original studies | took notes of 
them as distinct species; they were on the leaf-stalks, veins, and in the pa- 
renchyma, occasionally near the border of the leaf, most frequently in the 
parenchyma of the leaf, close to the veins and midribs, so that at first view I 
was led to believe that they were originally formed in the latter, but upon 
dissection I found them usually entirely in the parenchyma, the gall freely. 
separating from the veins; these were filled with eggs, larva, pupa, and 
imago. 

The winged males were numerous, but, as the weather then was very wet, 
they were in an extremely bad condition, their wings adhering to the walls 
of the galls and to their own bodies from the excessive dampness in the galls ; 
but among the hundreds observed I saw a number of perfect specimens. 
Subsequently, in more pleasant weather, I examined several dark greeu, more: 
perfectly globular galls, located as those observed before, with a good supply 
of winged specimens in perfect condition. I made careful examination and 
notes as before, and found that they agreed with the former precisely and 
compared favorably with the former dried specimens; and furthermore, I 
made a careful microscopic examination of the larva in comparison with. 
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those in the small galls above alluded to, and I could detect no difference ; 
both kinds existed on the same leaves frequently, and sometimes on different 
leaves of the same tree; other trees have numerous galls all of the small 
size; in none of these small galls, after the most diligent search, have I ever 
been able to find a winged male. The conclusion that I have arrived at is 
that the galls that produce the winged males develope to a larger size, so as to 
make room for the coming winged inhabitant, on the great principle or law 
of nature that provides for the wants of every creature, often in a mysterious 
manner. These small subglobular galls could not conveniently accommo- 
date the winged males. The male-producing grape leaf gall, also, is very 
long and well developed, so far as my limited observations have extended, 
while galls containing fertile females are variable from large to even quite 
small. From my examinations of these Hickory-leaf gall insects, I never 
saw the males support themselves by their wings, although they attempted 
flight when dropped properly from the point of a needle; the atmospheric 
temperature then was moderately cool, which may account for their weakness. 
When they attempt to fly, the hook of the posterior wing clasps the thicken- 
ed posterior border of the anterior wing, but not when at rest. The male of 
the grape leaf (vitifoliz) gall insect also thus made several ineffectual attempts 
at flight, but was not able to support its body; how this might be in a very 
warm sunny day I did not have the privilege of determining. 

During my microscopic examinations I became convinced that the apparent 
enlargement of the posterior border of the anterior wing of these insects, is 
not a developement of a nervure or a mere tumefaction of the border, but a 
rolling up of the margin like a scroll, which much more admirably fits it for 
a permanent retaining point for the hook on the anterior margin of the pos- 
terior wing. ; 

To make a thorough examination of the feet and their appendages, the 
living insect is the only material from which it can be satisfactorily done. 
The two claws, as in the case of the ‘“ grape leaf louse,’’ can be easily seen as 
the insect attempts to walk on the glass plate. The tarsi of the larva and 
female only have two conspicuous digituli, but the male, as it approaches the 
imago state, develops six; these I observed in the pupa, being the most con-. 
venient state for the examination of these organs; those in the middle, be- 
tween the long or principal pair, are not always so conspicuous, but may be 
plainly seen under proper circumstances ; more frequently they appear as one 
short stub-like spine. 

The knobs on the extremities of the principal digituli, over the claws, are 
globular, while those on the middle and lateral ones are obovoid and coms 
paratively small. 

The legs, feet, etc., of the male imago are much longer than in any other 
state, hence they. appear to be the best material for satisfactory examination, 
regarding the problem of one or two joints for the tarsi. While the insect 
was walking slowly under the microscope, I beheld, in a vertical direction, 
that the tarsi are composed of at least three rings or segments, none of which 
presented a movable joint; I then crushed the abdomen, but did not injure 
the thorax ; by this means I brought some of the legs on the side, so that the 
joints moved in a plane parallel with the glass plate; this also had the ad- 
vantage of confining the insect to the spot, and, as I did not injure the 
thorax, I had a fair opportunity of examining the tarsi for a long time, with 
the advantage of such motion as I desired while the insect struggled for free- 
dom; this view of the tarsi demonstrates that they are composed of four 
rings soldered together, none of them gave the slightest joint-like motion ; 
the upper ring is the most plainly distinct from the succeeding one; on the 
under side of the foot I beheld some constriction, but on the sides and sbove 
there is none; I observed this with great care, but saw no motion, the bending 
of the foot being confined entirely to the articulation of the tarsus with the 
tibia. I then, by way of comparison, examined, under similar circumstances, 
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the foot of a species of Aphis, abundant on the apple trees, and saw it com- 
posed of the same number of rings; the upper one at its union with the suc- 
ceeding showed some constriction, as seen either from above or from the side 
view ; moreover the motion of a joint was very satisfactorily seen, the insect 
sometimes bending it alone, at other times in conjunction with the tibio-tarsal 


. joint. 


Now, in view of these facts, I can see no reason for claiming two joints for 
the tarsi of this insect. It would be as reasonable to suppose that each 
primary ring was a joint, and then we would have four, which, with the 
digituli that might be the representatives of another joint, give five unde- 
veloped joints—joints in embryo—the highest number in the more perfect 
Insectians ; but in the case of this and other species of this family, which I 
have observed, all are soldered together. By extending my examinations to 
the tibia I found it composed of about 50 similar primary rings, each one of 
which was plainly widened from above downward, thus agreeing in the gen- 
eral structural anatomy with the tarsus. This same primary annulated 
structure I beheld in the antenne of these insects, also in several species of 
Aphide to which I extended my observations by way of comparison. 

Frequently the distal or wide end of these primary rings is prolonged into 
spines, &c., more or less numerous according to the species of insect. These 
observations give us a view of the true primary anatomical structure of the 
long members of insects, for this annulated structure very probably exists in 
the long members of all insects, although not so readily detected, in many 
cases, as in the translucent limbs of these insects. Furthermore, these obser- 
vations lead us to be careful about pronouncing upon the number of joints in 
the tarsi. To designate each one of these rings as a true joint would lead us 
at once into inconsistencies, for any anatomist could not presume that the 
tibia is composed of 50 joints, or the antenne of this insect, and many species 
of the Aphide, of perhaps hundreds; hence, where we behold in the tarsi pre- 
cisely the same structure, we are no more justifiable in ascribing to it 4 or 5 
joints, or even ¢wo, without beholding the motion of a joint, or the usual con- 
striction. In view of these facts I have made extended and careful observa- 
tions on the tarsi of these insects, and have become entirely satisfied that there 
is but one joint. These are my reasons for believing that these insects belong 
to a new family between the Aphidx and Coccide. 

The promuscis sheath of this insect I examined under more favorable condi- 
tions than that of the ‘grape leaf louse,” and clearly saw four joints; and if, 
as I believed, there are two in close proximity, as shown in the magnified 
sketch at a, fig. C, on page 1, there are five joints, while in the latter I did 
not succeed in distinguishing more than three; perhaps with proper material 
the same arrangement may be discovered in the latter as in the former species. 
In D. globosum I had an abundance of male pupe and winged imagos for ex- 
amination, while in the PD ? vitifolix I was chiefly confined to females and 
larve. The bundle of setx I could not separate, although I made numerous 
examinations, with the living insect on its back, for the purpose of ascertain- 
ing positively. I often saw the insect take hold of it by grasping it between 
the claws and the foot, pulling and bending it in various directions, sometimes 
seizing it with two feet and pulling in opposite directions, yet I could not de- 
termine more than one piece. 


DacTYLospH#®RA? viTiroL1® * (The “ Grape leaf louse.”) 
Pemphigus vitifolie, Fitch, 1st and 2d Reports, p. 158. Walsh, Practical 
Entomologist, vol. i., p. 111. 
/ 


* Not wishing to multiply genera unnecessarily, I have not constructed a new genns for thia 
insect, but my convictions are that there are characters that probably warrant its separation 
from Dactylosphera, aceording tocustom. The stigmatic nervure was absent in all the specimens I 
saw, but upon close examination with a microscope of moderate power, in one specimen | imagined 
that I saw part of a faint dark line in one wing, where it might be sought fur. The branch of 
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Tnhabits galis on the grape leaf, tendrils and vine. 

Male—Body moderately slender ; abdomen sharply taper-pointed, with a few 
scattering hairs at the extremity ; head short; neck thick. Body, head, legs, 
and antenne light yellow, the two latter palest ; a broad dark band encircling 
the middle of the thorax. Wings membranaceous, hyaline; in repose, some- 
what overlapping, rather wide or diverging behind the extremeties; in the only 
entirely perfect specimen observed were slightly curved upwards. Anterior 
wing widest in the middle, subobovate; posterior margin one regular curve 
or arc of a circle from the base to the outer extremity ; apex completely 
rounded and comparatively broader than I have observed of our common 
Aphide; anterior margin irregularly convex, the greatest convexity being 
somewhat nearer the basal extremity, where it is considerably rounded for- 
ward; a small, inconspicuous costal, and a yellowish strong subcostal nerve ; 
one dark discoidal springing from about the basal third or fourth of the sub- 
costal and shading off or becoming lost in the membrane before reaching the 
border; outlines of these nervures rather hazy, obscure, not sharply defined ;¢ 
a long, very obscure branch passes longitudinally from near the middle of the 
discoidal, in some specimens scarcely, if at all, perceptible; part of the costal 
space near the base, and an imperfect, undefined stigma, light fulvous. Poste- 
terior wing, small, narrow; no discoidal nerve ; subcostal scarcely perceptible, 
somewhat near the costal. Tibia and tarsi with a few hairs or spines, a some- 
what prominent one beneath the foot near the joint. The digituli, with their 
conspicuously globular extremities, arise from the extremity of the tarsi, just 
above the claws, and project beyond the long subcylindrical tarsi about one- 
half their length, and about four times the apparent length of the compara- 
tively thick, much curved, light horn-colored claws, as held when walking ; 
these slender, almost hair-like appendages or fingers are smooth, slightly 
curved downward, not tapering to the extremity, terminates in an abrupt, com- 
plete globe of about two or three times the diameter of the pedicel. Antenne 
long compared with those of the female, but moderate when compared with 
those of some Aphide; pale whitish-yellow, inserted before the eyes, they 
usually appear three-jointed, (and will be thus considered when examining with 
a good pocket lens, and more especially in the dried specimen, where we have 
not the advantages of motion under the microscope, so invaluable in the living 
specimen.) The extreme joint being very long, and under a higher power 
annulated with about 25 fine grooves, the marks of the primary rings; but in 


o 


the discoidal is so very obscure as to be easily overlooked, and, being a microscopic character, 
might be rejected, but if retained we still have the generic characters differing from Dactylo- 
spl: @, viz.: Anterior wing with one one-branched discoidal. Antenne 3—8 joints. ‘arsi two 
digituli. In case, however, the characters given above should be sufficient to separate. generic- 
ally, vitifolix from D. globoswm, I would propose the generic nanie of Viteus for the former, 


+ I wish to be clearly understood regarding what I saw of these wing characters. Very prob- 
ably they will not all be admitted as existing characters by closet investigation of the dry speci- 
men. My examinations were all made in the recent state. With a good lens the d scoidal nerve 
can be seen not as a clear, shai ply defined rib, but as an obscure, hazy, margined line; the same 
may be said of the subcustal uerve which, however, is much plainer, the discoidal branch not 
observable. 

With a good compound microscepe, of different increasing powers, something more can be learned 
in the recent state. All the veins are in an imperfect or pai tially developed state; the walls of the 
tubes are nots» comp!etely formed as to present the shai ply defined lines observable in higher de- 
veloped insects, and With sufficient p. wer to discover the primitive cells, we behold them piled up 
on each other—great blocks of microscopic masonry—the foundations of the walls of the veins. 
Looking through the centre ot the forming tube, the field appears more transparent, because we 
do not look through so great a depth of the imperfect tube walis asat the side; this cent) al trans- 
parency of these hazy lines in the wing is, furthermore, an evidence that it is a channel for the 
circulation of the blood. The margins and terminations of these veins appear hazy because the 
cells are in a loose or diffuse state. In most insects the walls of the veins are completed, hence 
the ribs are cicarly defined. ‘hese remarks are peculiarly adapted to the discoidal nervure, 
where the cells that nature has provided for the construction of the tube of the vein are to be 
seen to good advantage between the membranes of the wing. The branch of the discoidal is a 
very s!ender e pillary tube, with similarly imperfect walls. I sew in one wing a faint trace of a 
eapillary stigmatic re1vure in asmall part of its course. The subcostal nerve of the posterior 
wing is in the same undeveloped condition and almost capillary—microscopic. I examined. thus, 
every portion of the Wings of my specimens, elsewhere I saw no trace of neryes, only the uniform 
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one specimen I fairly succeeded in resolving this extremity into five joints, 
making in all really seven joints somewhat nearly equal; first joint tumid, 
very short; second short and thick also, but much smaller than the first, 
truncately rounded at the outer end, with a somewhat prominent spine pro- 
jecting from the anterior margin and a solitary capillary hair of equal length ; 
third connected with the second by a narrow pedicel; fourth slender, small: 
thence the joints become gradually thicker towards the last; fifth longest, 
about equal to the third with its pedicel; sixth shortest excepting the basal ; 
seventh becoming obliquely tapering towards the apex, which sustains three 
short spines. The pedicel, between the second and third, may be a very small 
joint, (of which I am convinced, giving really 8 joints in all,) but of its exist- 
ence J am not certain by ocular demonstration, therefore I do not give it place 
as a positive character. The numerous grooves in the antennze much resemble 
the line of union of very short closely embracing segments soldered together, 
and are doubtless primary rings of embryonic development. Length to the 
tip of the wings about -07 inch. 

Female yellow, tumid ; abdomen gradually tapering to a short point: clumsy, 
making little or no progress on a smooth surface, somewhat variable in size, ap- 
pearing, to the naked eye, not much unlike a yellow immature grain of common 
purslane (Portulaca oleracea, Lu.) seed. Like the Termite, increasing in size and 
fertility as pregnancy continues; its average length being somewhere about 
three-hundredths of an inch; segments more conspicuous above and beneath 
than on the sides; the globular-ended, or knobbed hair-like digituli of the tarsi 
plainly seen projecting beyond all the feet about half their length, fornicate 
cylindraceous; also on each side of these, there is a prominent, accuminate, 
hair-like spine, and between them a short spine of about, or somewhat less than, 
half their length. Antenne 3-jointed, transversely rugose or imperfectly annu-~ 
lose, nearly naked, sublinear, situated on the forehead in front of the eyes; first 
segment tumid or subglobose, short, of much the greatest diameter; second 
short, intermediate in diameter between the first and third, with a small spine 
anteriorly; third exceeding the first and second in length, subfusiform, the 
obliquely pointed apex shortly bifid; eyes small, few facets. Promuscis aris- 
ing from about the anterior fifth, in a thick reclining stump-like base; sheath 
three-jointed (?), usually lying on the breast. 

Larva somewhat depressed, elongate-elliptical, in the field of view from 
above; moderately active, yet slow when compared with other insects ; in the 
field of a microscope of low power it can be examined with a good degree 
of satisfaction before it travels beyond the field of view; color light yellow- 
prasinous; feet and antennz as in the perfect female. 

Egg prolate spheroidal; length about 2} times the width ; pale greenish- 
white; to the naked eye visible only as a fine dust point. 

Pupa of the male somewhat longer and more slender than the mature female, 
browner; legs longer, much more active; the short, brown, imperfect wings 
diverging obliquely down the sides; antenna as in the mature female. 

Gall.—tThe vitifoliz gall always opens on the upper side of the leaf, while the 
gall of Dactylosphera globosum, on the leaf of the Pig-Nut Hickory, (Carya 
glabra), always opens on the lower side, and both are alike in being free from 
any of the sugary dust, so common among the gall-producing Aphid. It is 
subglobular, quite rough on the outside, and of variable size, according to the 
age, &c., well developed galls attaining the size of a pea. They are often very 
numerous, almost covering the leaf, and in many cases the leaf is destroyed be- 
fore the gall becomes fully developed; occasionally they are located on the 


thin cellular tissue connecting the two walls of the wing-bag. These are facts that I believe 
worth recording; others may receive them for what they are worth in classification. I cau see 
bere somewhat satisfactorily the same plan of neuration, in an embryonic state, as given for the 
genus Dactylosphxra, and 1 will not be surprised if specimens yet be found in a better state of de- 
velopment. The wing neuration of Dactylosphxra is synonymous with that of Phyllorera, (Proc. 
Ent. Society, vol. i., p. 297, fig. 8,) it is therefore upon the other characters that I found this genus. 
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leaf stalks, tendrils and vine itself; these latter some authors are inclined to 
refer to a distinct species, but as they are associated with those on the leaf, and as 
there is no observable anatomical difference between the egg, larva and female 
of these and those on the leaf (as I have shown elsewhere), it is quite incon- 
sistent to believe that there is a specific difference. The young larva leaves 
the gall, usually, soon after being hatched and resorts to the tender leaf as it 
is expanding from the bud, fixes its location, where it feeds by puncturing the 
leaf and sucking the juices; this irritation causes an abnermal development of 
the leaf and thus produces a cup or bottle-like excrescence or gall in which 
the insect now developes to a mother and where she resides, laying eggs, during 
the remainder of her life; from 50 up to even 5000 eggs may be found with her 
at once, and one female may be the progenitor of many millions in one season, 
even 10,000,000,000,000,000, as I have shown in the Practical Entomologist, vol. 
2, page 17. Sometimes a few of the female larvee, from some cause, appear to 
remain in the gall until maturity ;* at other times the galls are so closely located 
that two or three are blended into one irregular gall, with as many primary pa- 
rents. This disposition to, in a measure, form colonies, while the coccus spirit 
of emigration also prevails, is another evidence that this insect forms the con- 
necting link between the Aphide and Coccide. Much might be said regarding 
these galls, their enemies, &c., but they have been in a measure recorded in 
various publications. 
HOW TO CONDUCT EXAMINATIONS. 


The antenne of these insects can easily be examined with a common botan- 
ical microscope, as I have often done; for this purpose the young larva is as 
good or perhaps better than an old female, but it travels so rapidly that it is 
impossible to keep it long enough in the field of a good microscope to make a 
satisfactory examination of the feet—the all-important organs in family classi- 
fication here; and if on the back the incessant motion of the legs, sweeping 
through the field of vision so rapidly, gives a very poor and unsatisfactory 
view. But for a thorough examination I must insist on putting the living 
insect under a good microscope, and although the pregnant female is a clumsy, 
globular looking mass, with the legs apparently so close on the body as to be 
nearly out of view, yet I find it the best state for examination, and it will lie 
’ on its belly, side or back, as we may place it, long enough to examine it care- 
fully, especially when pretty cool ; if we place it on the side or back we can 
get a very good view of the feet, and we can see to good advantage the digituli, 
curved from above downward, and also the movement control that the insect 
has over them, diverging, approximating, elevating and depressing them; under 
a poor glass these will be mistaken for long slender claws, but the true claws 
will be seen just beneath them, and when on the back or side with the leg pro- 
jecting out leisurely from the body or sweeping through the field of vision, T 
have watched them for many hours without being able to solve the problem of 
one or two claws, so close does the insect keep them when they are curved in 
under the foot, as they always are when in these positions. But place it on its 
belly on the smooth glass plate, and it vainly struggles without being able to 
move from the spot; it thrusts out its legs, and, as might be supposed, natur- 
ally enough spreads every organ of the feet, over which it has muscular 
control, to aid locomotion ; looking from above downward we see the long 
hair-like digituli, with their globular ends, sweeping over the glass plate ; the 
globe not becoming distorted or brushed off, we are convinced that it is not a 


* T would here raise the inquiry, inasmuch as winged males are so Very rare, may not some of 
these supposed females be apterous males, especially in those perfectly round galls, apparently 
made by one mother, wherein we often find several apterous female-like imago, usually some- 
what smaller than the one original parent of the cosony? Otherwise, how can we account for 
the fertilization of the eggs that are to passthe winter? Winged males certainly, on account of 
their extreme rarity, do not fertilize many; yet from appearances, their numerons enemies, their 
great liability to destructioh from every cause, and with all their great abundance, many cer- 
tainly must become fertilized from some source. This is a point yet open for investigation. 


Jan. 


NATURAL SCIENCES OF PHILADELPHIA. 9 


Hiquid exudation, but a true solid member of the body; its hair-like pedicel 
may be seen occasionally to bend, thus proving its pliability ; the pedicels, as 
well as the globes, are translucent, and without doubt are composed of the 
same leathery structure as other parts of the skeleton, and in the cast skin they 
appear as perfect as in the living animal; these are remarkable appendages, en- 
.tirely unlike anything which we ordinarily see in the anatomy of insects. 
Burmeister, in his admirable Manual of Entomology, so far as I at present have 
it in remembrance from thorough study some years ago, fails to observe any- 
thing of the kind, and I can only conjecture that their use is to enable this 
small insect to climb with safety over the down of the tender grape leaf, 
with which it is abundantly supplied, when the down and hairs are so long as 
to prevent the ungues from reaching the bark. This instrument is admirably 
adapted to lock firmly between the projecting hair and down of plants, and 
convey the insect through this forest of down with safety. The globe on the 
end may also possibly be a gland, secreting a viscid substance, but of this I 
have no ocular demonstration. On either side of these digituli we see a di- 
verging spine nearly equalling them in length, and between them we see a short 
stub or spine-like body, less than half their length. I have not minutely ex- 
amined this, having only seen it in the field from above; it may probably be 
the spurious claw—pseudonychia of Burmeister, or undeveloped digituli. Be- 
neath these the claws, one on each side, can be plainly seen widely spreading 
on the smooth glass as the insect vainly struggles to move forward; these 
claws are much curved, short, and comparatively thick and strong, appearing 
light horn-colored under a good achromatic microscope. 

With such an armor as this we cannot help viewing with admiration the 
wonderful adaptability of nature to the wants of so frail a creature; by the 
means of the four-fingered and two-clawed hand, as it were, alone, it can travel 
with as much safety from the parent gall, far below on the vine, up over the 
forests of down that it may encounter on the plant in its progress to the tender 
bud, as the monkey travels over the tops of the trees in the dense jungles of 
tropical climes ; without these, amidst the atmospheric storms, it must fail to 
reach the tender bud, where alone it is able to construct a new gall and repeat 
the work of its parent and fulfil the unworthy object of its being. 

While the insect is on its back, to examine the tarsi, promuscis, &c., you 
will not fail to observe the manual dexterity displayed as it seizes hold of the 
promuscis and sete, with this hand-like organ, and pulls them away to one 
side as it struggles and kicks in the vain effort to right its position. Perfectly 
at home in the snug tenement—its gall—it is almost as unhappy on the hard 
smooth glass-plate of a microscope as a fish is on dry land, unwillingly a mar- 
tyr to science. 

To examine the nature of the articulations you will prefer a larva; they are 
very imperfect, appearing externally like a mere thinning of the leathery struc- 
ture of its limbs, with no well-defined line of union between the tibia and 
tarsus; this dermal membrane about the joint wrinkles as it bends the organ 
in locomotion; the lower end of the tibia projects into a prominent heel on 
which it treads heavily. 

I believe that the females are never winged in any season of the year, if they 
are in the spring they are not much used. I see here grapes, not more than one 
hundred yards from the vines, so completely covered with them, entirely free, 
and have thus remained during three summers, while another cluster of grapes 
taken in the early spring from among the affected ones and planted at some dis- 
tance in another direction, are in like manner affected. This fact, in a measure, 
is confirmatory of my former conjecture, that these insects probably survive the 
winter in galls on the tendrils and vine stalk, or it may be occasionally that 
the egg, falling into small crevices in the old bark, thus passes through the 
winter. If there is any freezing of these eggs, the burying of the vine in the 
earth and snow affords them protection. Now, as the leaves are falling, many 
of the galls are full of eggs and very few of them are hatching, and with the 
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increasing coldness of autumn it will cease altogether; soon after falling the 
leaf dries and consequently the gall shrinks and gapes open; thus many of the 
eggs can fall out on the ground around the roots, and in this way chiefly do 
they survive the winter. In transplanting they are conveyed with the earth 
around the roots. In the early warm summer weather these eggs hatch and 
the young louse, instinctively, resorts to the vine and ascends to the leaf in 
quest of food. Thus they are perpetually preserved about the once affected vine 
and removed from place to place in transplanting. 

Their natural enemies may hold them in check, but will never subdue them. 
When they become too numerous to obtain a sufficient supply of their insect- 
food readily everywhere they die of starvation, while some of these lice are still 
living in security enough to continue the species. Their enemies are numerous, 
and I never go forth to investigate, even now at the end of long years of study, 
without discovering something new and interesting. Their natural history is 
inexhaustible; insignificant as it may seem to be, it isan object of the deepest 
interest when we come to the examination with our eyes open to the truths 
that develop around us and force themselves upon our consideration, 

The winged males are very rare, among the rarest of the rare, as I have found 
by experience, at least in this region. I have opened more than ten thousand 
galls and never saw but four winged imagos; one I found late in September of 
last year, and three during the present autumn; two were somewhat imperfect 
but useful material for examination ; two I took from one gall a few days ago, 
one of them was entirely perfect, it was an admirable specimen for examina- 
tion; it enabled me to get the precise position of the wings in repose. They 
are very liable to be crushed or injured in opening the galls, because it is ne- 
cessary to open them rapidly to make any progress, and a very little water 
entering a gall causes the wings to adhere, frail membranes as they are, and 
greatly damages them. I also found three male pupe and a parent female and 
eggsinagall. I failed to raise either of these pup ; they soon perished after 
the gall was removed from the vine, refusing to leave the old drying gall for 
fresh ones placed beside them. 

Having thus found four male imagos and seen the pupa, there appears to be 
no further good reason why I should longer delay the publication of my sup- 
posed new genus and family and my observations, except that I wish to forward 
a supply of them to learned societies, but as they are so exceedingly rare it 
appears like hoping against hope. 

As this is a very common insect it needs a common name, and I think no 
better could be given it than that suggested in the Prairie Farmer, (Aug. 4, 
1866,)—“ Grape leaf louse.” 


Mount Carroll, Iils., Oct. 8, 1866. 


Notre.—My description and the details of my observations of these insects 
may appear quite prolix, but on account of the various erroneous opinions held 
by popular authors regarding them, I have been induced to give a pretty 
minute description of the insects in their different states, and the method of 
conducting my observations, so that others may the more readily verify them, 
from even larva and females, my only object being the development of truth. 

Dr. Fitch locates them in the Apis family, while Mr. Walsh classes them 
among the Coccide; they appear nearer the former than the latter. But the 
“grape leaf louse” certainly bears no generic resemblance to Pemphigus as 
Fitch declares, doubtless, without observation, which is hardly excusable in 
even the most popular writers. ; 

For what reason, if any, Mr. Walsh could have announced, in the Practical 
Entomologist, vol. i., p. 111 and 112, that the Vitifolie gall “is the work of an 
insect, not of a plant-louse, however, as Dr. Fitch supposed, but as I have re- 
cently ascertained, of a true bark-louse belonging to the Coceus family ;” and 
in further allusion to his three gall-making bark-lice unqualifiedly assures us that 
“any entomologist by examining either the vitifoliz (insect) of Fitch, which I 
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find on the wild Vitis cordifolia and on the tame Clinton grape-vine, or the 
gall caryzvene of Fitch, which I find exclusively on the leaves of the Shellbark 
Hickory (Carya alba), and the third—an undescribed gall, the size of a cabbage 
seed, on the leaves of the Pig-nut Hickory (Curya glabra) may easily satisfy 
himself that the mother-louse inhabiting them does not belong to the Aphis 
but to the Coceus Family,” &c., &c., without telling us how to become satisfied that 
a plainly tTwo-clawed tarsus belongs to the Coccus family, is quite incomprehensi- 
ble, and certainly utterly at variance with their true anatomical characters. My 
paper discusses two of these supposed bark-lice, and I believe that the third is of 
the same character. Dr. Fitch’s ‘‘rashness” is here fairly paralleled by the 
accuser himself, in the same paper, by “ fixing the family to which a particular 
larva belongs,” as I have abundantly demonstrated. He: 


Feb. oth. 
Mr. Vaux, Vice-President, in the Chair. 


Twenty seven members present. 


Feb. 12th. 
The President, Dr. Hays, in the Chair. 


Thirty members present. : 
The death of R. Kennicott, member, was announced. 


Feb. 19th. 
The President, Dr. Hays, in the Chair. 


Forty-four members present. 

The following papers were presented for publication : 

«A list of introduced plants, growing in waste ground below the 
Philadelphia Navy Yard, Xe.” By Aubrey H. Smith. 

“On the Habits of the Cutting Ant of Texas.” By G. Lincecum. 

The following deaths were announced : 

William Norris, a member, on the 5th of January ; Brackenridge 
Clemens, M. D., of. Easton, Pa., a correspondent; Prof. Alexander 
Dallas Bache, a member, at Newport, R. I., on the 17th inst. 


Dr. H. Allen directed the attention of the members to some features of interest 
in the conformation of the mammalian skull, based upon examinations of 
specimens in the Academy’s collection. 

Having noticed in the skull of a Kronian uegro, in the Wistar and Hor- 
ner Museum of the University of Pennsylvania, the absence of union between 
the greater wing of the sphenoid bone (alisphenoid) and anterior inferior 
angle of the parietal bone, and in its stead a union at that point between the 
temporal and frontal bones, he was desirous of ascertaining to what extent 
the variation would be found present in a series of crania. With this object 
examinations of the human skulls, eleven hundred in number, were made, 
when the variety was found present in twenty three. With these it was 
thought to be the result of deficient developement of the great wing of the 
sphenoid bone, an interspace being left which was occupied by a process of 
the temporal sent forwards and upwards to articulate with the frontal bone. 


1867.] 


2 PROCEEDINGS OF THE ACADEMY OF 


This was rendered probable from the occasional occurrence of Wormian 
bones near the site of union. In five specimens out of the twenty-three 
Wormian bones were found placed between the squamo-parietal and squamo- 
frontal sutures, but more often in the former locality, when they were often 
associated with similar bones situated at the temporo-occipital region. The 
extent of the suture was subject to much variation; in some specimens it was 
an inch long and well marked, in others it was reduced to a mere point. In 
three specimens it was found on one side, the spheno-parietal being present 
on the other. In yet another the temporo-frontal was seen on one side and 
the spheno-parietal with Wormian bones on the other. 

The whole number of specimens was distributed among the varieties of men 
as follows: 

Anglo-Saxon, Pelasgic, Swede, Chinese, Hindu, Bengalese, Mandan, Semi- 
nole Indian, Blackfoot Indian, Iroquois, and Esquimaux, each one. The re- 
maining twelve were negro. 

This observation lead to the examination of the skulls of the mammalia, 
the result being as follows: 


Spheno-parietal suture. Temporo-frontal suture. 
Simia morio, Troglodytes niger, 
Simia satyrus, ex, Hylobates, 
Semnopithecus, Cercopithecus, ex, 
CGATARRHINI, PLATTYRRHINI, 
LEMURIDA, Bison, 
MARSUPIALIA, Bos, 

CARNIVORA, Tragus, 
CETackA, Tapirus, 
SIRENIA, Rhinoceros, 
RUMINANTIA,. eX. Sus, 
Cheeropsis, Equus, 

Hyrax, RopENTIA, 
Dicotyles. EDENTATA, 
Troglodytes gorilla, Hypsiprymnus. 


In the anthropoid apes it was found that the temporo-frontal suture was 
constant in the skull of all the species excepting S. morio and one specimen 
of S. satyrus. Prof. Owen* mentions the spheno-parietal articulation in S. 
satyrus, and considers it a distinctive character of Simia ; but in the skull of 
a young individual examined, the suture was indubitably temporo frontal. 
Out of seventeen specimens of Cercopithecus in the collection seven had the 
spheno-parietal articulation. In two of these it was spheno-parietal on one 
side, temporo-frontal on the other. 

In the Ruminantia the alisphenoid was very slightly developed, the union 
being effected by the external angular process of the parietal growing down- 
wards in a long falciform extension. This was seen to be a conspicuous 
feature in the skulls of this order. The variation noticed in Bison, Bos and 
Tragus, had its origin in the first two genera in the unusual development of 
the frontal bone backwards and outwards, reaching the temporal bone by 
cutting off, as it were, the descending process of the parietal. In the last, 
one specimen only was examined; the spheno-parietal union was complete 
on one side, while the temporo-frontal was but faintly determined on the 
other. It was thought probable that the skulls of young individuals of these 
genera would show upon examination the same plan of construction in this 
particular as others of the order. 

The suture was seen to be invariable in Carnivora, Cetacea, Sirenia, Eden- 
tata and Rodentia; but inconstant among the members of Marsupialia 
and the Cuvierian order Pachydermata. Among the marked contrasts here 
observed were those between Sus and Dicotyles, Hyrax and Rhinoceros. 


* Trans. Zool. Soe., vol. i., 1835, 368. 
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From the early obliteration of all cranial sutures in Cheiroptera and Insec- 
tivora—many young individuals of the former order were examined—nothing 
definite was ascertained concerning them. It is reasonable to suppose that 
they resemble the Carnivora. 

Dr. Allen further spoke of a distinguishing feature between the skulls of 
the new and old world monkeys. In the former there is no bony external 
meatus; in the latter there is a well defined osseous tube as in man. He also 
invited attention to an interesting feature in the skull of a young Chimpan- 
zee, in which it was found that the lachyrmal and ethmoid bones were sepa- 
rated from one another by an ascending process of the orbital plate of the 
superior maxilla, which articulated with the internal angular process of the 
frontal bone. The peculiarity had not been seen in any ape, though a human 
skull in the collection (Esquimaux) exhibited it. 

It was thought that the subject of sutures was of interest from an anatem- 
ical stand-point and might, after more extended comparison, prove of value 
in classification. 


A letter was read from Dr. Charles M. Wetherill as follows: 


Bethlehem, Pa., Feb. 16th, 1867. 
Wma. S. Vaux, Esq. : 

Dear Sir,—Will you do me the favor to communicate to the Academy the 
following results, which I have reached in an investigation (not yet completed) 
upon the Itacolumite. 

The so-called flexible character of this sandstone is universally attributed to 
the mica which it contains. I have succeeded, beyond a doubt, in establish- 
ing the fact that the said motion is due to innumerable ball and socket joints. 
This wonderful molecular grouping warrants, I think, the suggestion of “ arti- 
culites”” as a generic name for this class of sandstones. I succeeded in first 
observing the play of these joints upon their sections under the microscope, 
taken in three planes relative to the plane of stratification. It is, however, 
unnecessary to incur the labor of preparing such sections; the motion may be 
perceived with any fragment by examination with the microscope, moving the 
loose particles in the joints with the needle point, or removing the said parti- 
cles, thus dissecting the specimens. 

The joints are not similar to those observed in columns of basalt. The 
fragments of quartz are very small and very sharp; twenty, thirty or more of 
these sand particles are cemented to each other to form irregular compound 
molecules. The protuberances of these are engaged in the cavities of neigh- 
boring groups, and so irregular and abundant is the jointing, that a slight 
motion is permitted in any direction. 

A long thin rod of the sandstone may be twisted, elongated, compressed 
longitudinally, or bent nearly equally in any direction. When suspended by 
its extremities, the rod takes the form of a curve which very nearly approaches 
a true catenary. My friend and colleague, Prof. H. W. Morgan, of the Lehigh 
University, is, at my request, studying the exact nature of the curve thus formed. 

The specimens examined are from two localities; from Mines Geraes in Bra- 
zil, a specimen in the collection of the Smithsonian Institution; and another 
from Stokes Co., N.C. An analysis of the latter showed a large proportion of 
silicic acid, and the cement, if it be one, which unites the grains of sand, is not 
ferruginous, as was shown by boiling a thin section, during a considerable 
period, with hydrochloric acid. 

I would be very much obliged to you (or to any member of the Academy,) 
if you would furnish me with specimens of Itacolumite from different locali- 
ties for this investigatioa. 

I have thought that the establishment of the curious molecular character of 
this mineral might lead to a knowledge of the physical conditions by which it 
was effected and perhaps throw light upon that vexed question, the origin of 
the diamond. Very truly yours, 

Cuartes M. WeTHERILL. 
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‘eh. 26th. 
The President, Dr. Hays, in the Chair. 


Thirty-eight members present. 

The resignation of Dr. H. C. Wood as Recording Secretary was ac- 
cepted. 

Joseph Jeanes tendered his resignation as Corresponding Secretary, 
which was accepted. 

Resignations of membership were tendered by James Starr and J. 
Heintzleman, and were accepted. 

A communication was received announcing the organization of the 
Conchological Section of the Academy, and the election of its officers. 

Dr. Harrison Allen was elected Corresponding Secretary of the 
Academy for the remainder of the year, and Dr. S. B. Howell, Record- 
ing Secretary, for the same period. 

The following were elected members : 

Evan Randolph, Francis R. Cope, Joseph Patterson, Richard M. 
Marshall, Benjamin Marshall, John Livezey, Charles H. Borie, Thomas 
P. Cope, Miss R. A. Cope, Mrs. E. H. Vaux, Joseph S. Lovering, Jr., 
Samuel P. Carpenter, Richard R. Robb, William Hacker, Stephen 
Colwell, Miss Aun Haines, Miss Jane R. Haines, F. L. Bodine, Horace 
M. Bellows, M. D., John G. Stetler, M. D., William Procter, Jr., and 
Anthony Heger, M. D., U.S. A. 

The election for Standing Committees, deferred from the last busi- 
ness meeting, was held with the following result : 


ETHNOLOGY. 


J. AITKEN MEIGs, 
S. S. HALDEMAN, 
F. V. Haypen. 


COMP. ANAT. AND GEN. ZOOLOGY. 


JosePpH LeErpy, 
HARRISON ALLEN, 
8S. B. HOWELL. 


MAMMALOGY. 


J. H. Stack, 
K. D. Corr, 
HaRRISON ALLEN. 


ORNITHOLOGY. 


JOHN CASSIN, 
SPENCER F. Barrp, 
B. A. Hoopgs. 


HERPETOLOGY AND ICHTHYOLOGY. 


Epwarp D. Corr, 
S. Weir MircHe.t, 


CHARLES SHAEFFER. 


BOTANY. 


E1as Duranp, 
AuBreY H. Snir, 
H. C. Woop, JR. 


MINERALOGY. 


WiILuiAM S. Vaux, 
S. R. Roperts, 
ALBERT LEEDS. 


GEOLOGY, 


Isaac Lea, 
F. V. HaypEn, 
T. A. ConraD. 


PALEONTOLOGY. 


T. A. ConRraD, 
JosePH LEIDY, 
F. V. HAYDEN. 


PHYSICS. 


RoBerT BRIDGES, 
Rosert E. Rogers, 
JACOB ENNIS. 
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CONCHOLOGY. LIBRARY. 

GEORGE W. Tryon, JR., Josepy Lxrpy, 

Kk. R. BEADLE, JOHN CassIN, 

C. F. PARKER. Ropert BripGes. 
ENTOMOLOGY AND CRUSTACEA. PROCEEDINGS. 

Joan L. Le Contr, JosEPH Lerpy, 

J. H. B. Buanp, WitniaM S. Vaux, 

Tryon REAKIRT. JOHN CASSIN, 


Ropert Bripages, 
GrorGE W. Tryon, Jr. 

On favorable report of the respective committees, the following were 
ordered to be published : 


¥ 


On Colonies of PLANTS observed near Philadelphia, 
BY AUBREY H. SMITH. 


During the years 1864, 1865 and 1866, a large number of introduced plants, 
chiefly southern, were found growing on the waste grounds below the Phila- 
delphia Navy Yard, and at Kaighn’s Point and Petty’s Island, on the opposite 
shore of the Delaware. 

It has been thought by those who were engaged in the work of collection, 
that some account of these localities and a list of the plants themselves should 
be placed at the command of students investigating the subject of the introduc- 
tion and naturalization of plants. To meet this view I have prepared the fol- 
lowing pages. 

The city of Philadelphia is built on a low gravelly bluff, extending along the 
right bank of the Delaware with little interruption from Kensington on the 
north to the Navy Yard on the south. It is scarcely practicable now to define 
accurately the limits of this bluff, but it may be stated, in general terms, that 
above Kensington and below the Navy Yard, it recedes from the river, and its 
place is supplied by tide marshes to a greater or less extent. Northward these 
marshes have been largely filled up and built upon, but southward the low 
margin of the river has been but partially reclaimed. 

Immediately below the Navy Yard, the rim of tide marsh does not exceed two 
or three hundred yards in width. Further down the river it widens greatly, 
and has been banked in for agricultural and grazing purposes. Between the 
Navy Yard and the banked meadows, the tide flats have awaited the slow de- 
mands of commerce for their utilization. 

The first step to the reclamation of the flats is the extension of the lines of the 
eastern streets to the line of low tide, and the building of bulk-heads of logs at 
their extremities below low water mark. The streets thus extended are filled up 
with waste earth from cellars and similar excavations, and thus causeways are 
made out to the bulk-heads. Next, the bulk-heads themselves are extended 
right and left to meet similar works from the ends of otherstreets. The wharf 
line thus built is then conveniently secured by the deposit behind it of sand 
and gravel ballast from coasting vessels, as well as of earth brought specially 
for the purpose. Behind it, there will, of course, exist a pond or lagoon, to be 
filled up from time to time, from the river or from the land, as materials may 
offer themselves on either side of it. 

From Dickerson Street northward to the Navy Yard, the flats have been en- 
tirely reclaimed, and coal wharves and ship yards occupy their place. South- 
ward of this street, at the distance of six or seven hundred feet, an earthen em- 
bankment extends Morris Street to the line of low water, and a bulk-head 
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carried to the left connects this causeway with the reclaimed land at Dicker- 
son Street. A pond, not now of more than three acres in extent, lies behind 
the bulk-head, and communicates with the river by a covered sluice, through 
which the tide ebbs and flows. Between the pond and the river are some two 
acres of ground made by the deposit there, through many years, of sand and 
gravel ballast from the coasters, and of mud from the cleansing of the docks 
of the city. On the west and north the pond is gapidly diminishing in size, as 
waste materials from the city are cast into it, and in a few years it will no 
doubt wholly disappear. The marshes formerly existing above Dickerson 
Street have been reclaimed by the same process, and those below Morris Street 
will in time be dealt with in a similar manner. Upon the reclaimed land be- 
hind the bulk-head between Dickerson and Morris Streets have been found the 
greater part of the plants enumerated in this list. - This locality, which for 
convenience we have called the Ballast Ground, did not exist fifteen years ago, 
for the bulk-head which protects it from the river has itself been built within 
that period. Some of the plants may, however, have existed in similar places 
along the river foralong time. Muhlenberg, in his catalogue published in 
1813, mentions Senebiera didyma and Cynodon Dactylon as plants of Pennsylvania, 
though since his day they have only been found, so far as I have learned, at 
or near this place. Salsola Kali is not rare in the waste grounds about Phila- 
delphia, and Atriplex hastata, its maritime congener, is abundant in every neg- 
lected out-let. Pluchea camphorata and Aster linifolius are firmly established in 
a pool, at the foot of Tasker Street, not connected with the pond behind the 
Ballast Ground and prebably of much older date and different origin, whilst 
Artemisia biennis is abundant in by-places for half a mile about. 

The unenclesed grounds below the Navy Yard are in some respects very 
favorably situated for the growth of southern plants. The trend of the river 
shore being south by west, the whole width of the city spreads between them 
and the quarters from which the colder winds blow. Those of the north and 
north-west must pass before reaching the Navy Yard fer four or five miles over 
houses and factories, the innumerabie fires of which will at all times temper 
their rigor, whilst the easterly, southerly and south-westerly winds are made 
yet milder by the wide expanse of water over which they come. The ground 
too being at the level ef tide offers the most favorable conditions, so far as 
elevation is concerned. 

I regret that it has not been in my power to obtain thermometrical observa- 
tions from which a comparison might be made of the average temperatures, at 
different seasons, of several points in a line running north-westwardly from the 
Nayy Yard to Girard College. From these we could learn whether or not the 
causes I have indicated are able to produce sensible effects on the vegeta- 
tion at the margin of the river. Those at Girard College are all that are needed 
for that station, but, there being no intermediate ones, they are of no avail for 
the present purpose. 

Nearly epposite the Ballast Ground, on the New Jersey side of the river at 
Kaighn’s Point, is a large enclosed ship and timber yard, which presents con- 
ditions somewhat similar to those of the locality just described. A portion of 
the low ground at this place has been filled in and levelled out to the wharves 
and bulk-heads, whilst another part of it remains nearly in its natural state. 
From this enclosure come the most of the plants attributed in this list to 
Kaighn’s Point, though a few of them have been found without its limits. 

Petty’s Island is a tract of reclaimed alluvion on the New Jersey side of the 
Delaware, opposite the mouth of Cooper’s Creek, which has been, to some ex- 
tent, used of late years as a place of deposit for ballast, sand and other waste 
and rough material. It was not known asa botanical locality of interest until 
visited during the present year (1866) by Mr. Isaac Burk. Since his discovery of 
it, however, it has been constantly and carefully watched by him and other bo- 
tanists, and the results of their observations are to be found herein. 

Both Kaighn’s Point and Petty’s Island share the advantages for the growth 
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and naturalization of the plants of warmer climates which have been ascribed 
to the Ballast Ground. Sheltered by the wide sweep of the city crescent from 
the colder winds, they lie at the level of tide with the broad expanse of the 
river, further to temper the atmosphere which reaches them. 

I have been thus minute in the description of these localities, in order not 
only that the circumstances under which these cnrious colonies of strangers 
have taken up their abode with us may be understood, but, in the anticipation 
of their speedy destruction as the city extends its limits, and of the establish- 
ment of similar ones elsewhere on its outskirts, that those who shall observe 
such future settlements may have the means of tracing their history and 
development. 

The Ballast Ground locality was discovered by Messrs. Diffenbaugh and 
Parker in the latter part of the season of 1864; that at Kaighn’s Point was 
made known about the same time by the last named gentleman. Since then 
the plants of those places, and in 1866 those of Petty’s Island, have been care- 
fully watched and collected by a number of botanists. Among these I may 
especially mention Dr. Martindale and Messrs. Burk, Diffenbaugh and Parker, 
to each of whom I am indebted for some of the rarest in the list. 

All the plants have been submitted to Prof. T.C. Porter, and the determina- 
tions in all cases of difficulty have his full concurrence. Dr. Porter himself 
shared the work of collection. 

It will be observed in many instances that the fruit has not matured, and in 
some that not even the flower has appeared. This may not always have been 
due to the shortness of the season, but sometimes to the late deposit of the- 
sand or gravel with which the seeds have been brought from the south. 

A small number of the plants of 1864 did not re-appear in 1865, and some. 
of those of 1865 were not found in 1866. One or two of them, threatened by 
the frost before flowering or fruiting, were transplanted, and developed their 
characters under glass. For this service we are indebted to Mr. Kilvington 
and Dr. Leidy. 

Many plants were found growing with those enumerated in the list, which 
are regarded as introduced, but which are not strictly confined to the tocalities 
above described. Some of these are rare and of limited distribution. Never- 
theless, but few of them have been included herein, inasmuch as this list 
is intended, in the main, to contain the names only of those which have not 
hitherto been collected in the neighborhood of Philadelphia. At a subsequent 
period, a supplemental catalogue may be given of such of these as shall be 
deemed of interest. 

This list exhibits, as nearly as my information enables me to, give it, the 
actual state of the adventive flora of the several localities in each, of the years 
of collection; but it is proper to say that the time which has elapsed since 
their discovery has been too short to justify any positive assertion as to the 
completeness of the catalogue, or the appearance or disappearance of any 
of the plants named in it. 


1. Erysimum orientale, R. Br. (Brassica orientalis, L.) Three speci- 
mens collected at Kaighn’s Point in 1866. Fruit perfected. Ady. from 
Europe, where it is widely distributed. 


2. Sinapis alba, Z. A single plant, collected on the waste grounds north- 
west of the Ballast Ground by Mr. Diffenbaugh, on the 17th June, 1865. 
Fruit perfected. Adv. from Kurope. 


3. Senebiera didy ma, Pers. Ballast Ground and Kaighn’s Point, Sept. and 
Oct., 1864, 1865, 1866. Abundant and in mature fruit—rather less common in 
the latter year. Hab.—North Carolina to Florida; Chapman. Also waste 
places at ports, &c., Virginia to Carolina—an immigrant from farther south ; 
Gray. 


1867.] 2 


i8 PROCEEDINGS OF THE ACADEMY OF 


4. Senebiera Corohopus, Poir. A single specimen collected on the 
Ballast Ground by Mr. Burke in 1865. Ady. from Europe. 


5. Cakile Americana, Nutt. Ballast Ground, Sept. and Oct, 1864, 
1865. Very few specimens. Hab.—Sea coast and Great Lakes; Gray. 


6. Sagina subulata, Torr & Gray. (S. Eltiottii, Fenzl.; Spergula subu- 
lata, Swartz). 

Ballast Ground, 1865, 1866. Less frequent in the latter year. Fruit per- 
fected in both seasons. These specimens, and others apparently of the same 
species from Charleston, 8. C., are glandular hairy on the peduncles and 
calyx,—not smooth, as in S. Elliottii, according to Chapman. 

In the spring of 1865, Mr. Charles E. Smith collected at Somer’s Point, N. 
J., a slender form of S. subulata, which Dr. Gray regards as a variety, and 
has called, from the discoverer, var. Smithii. Dr. Gray now considers 8. 
Elliottii not distinguishable from S. subulata. 


7. Sesuvium Portulacastrum, Z. Two small patches near the southern 
end of the Ballast Ground, 1865. Fruit matured. Hab.—Sea coast of New 
Jersey and Southward ; Gray. 


8. Sesuvium pentandrum, £ll. Petty’s Island, 1866. Not frequent; 
fruit perfected. Mab.—Sea coast, North Carolina to Florida; Chapman. 


9. Portulaca pilosa, ZL. Petty’s Island, 1866. Infrequent and with 
fruit not fully developed. Hab.—Key West, Florida; Chapman. 


10. Malvastrum tricuspidatum, Gray. Pl. Wright, Pt. L, p. 16. (M. 
carpinifolium, Gray. Pl. Fendl., p. 22.) Two specimens with imper- 
fected fruit collected by Mr. Burk and Diffenbaugh, on the Ballast Ground, in 
1865. Dr. Porter has two specimens from the same locality with perfected 
fruit. This plant is probably the Malva Americana of Muhlenberg’s 
Catalogue, p. 62, where it is recorded as growing in Pennsylvania. Hab.— 
South Florida; Chapman. 


ll. Sida stipulata, Cav. A considerable number of plants scattered 
over the Ballast Ground, Sept. and Oct., 1864, 1865. In flower and with fruit 
nearly perfected. Hab.—Waste places about dwellings—Florida. According 
to DC., this plant has naturalized itself in many parts of the world. 


12. Modiola multifida, Moench. Appeared in leaf only on the Ballast 
Ground late in the autumn of 1865. It was transplanted by Mr. Kilvington, 
and, placed under glass, produced its flowers and fruit in April, 1866. Hub.— 
North Carolina to Florida ; Chapman. 


13. Kosteletzkya Virginica, Presl. A few specimens collected on the 
eastern margin of the pond, but none with mature fruit. Sept. and Oct., 
1865. Also at Kaighn’s Point in the same year. HHab.—Marshes along the sea 
coast, from Long Island southward; Gray. 


14. Gossypium herbaceum, LZ. Eastern and western margins of the 
pond. Oct., 1865, 1866. Flowers in both seasons, but no fruit. 


15. Trifolium Carolinianum, Mz. Ballast Ground, 1865. Abundant 
and with perfect fruit Less frequent in 1866. Two specimens at Kaighn’s 
Point in the latter year. Hab.—North Carolina to Florida; Chapman. 


16. Melilotus parviflora, Desf. (WM. occidentalis, Nutt.) Ballast Ground 
and Kaighn’s Point, 1865, 1856. Abundant and with mature fruit in both 
seasons. Adv. from Europe into Western Texas and Mexico. (U.S. Boundary 
Survey, Emory, Vol. II., p. 55.) 


17. Medicago maculata, Willd. Ballast Ground, collected Oct. 14, 
1866. Two specimens without flower or fruit. Ady. from Europe. 
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18. Medicago denticulata, Willd. Ballast Ground, 1865, 1866. Rare, 
fruit perfected, more frequent in the latter year. Adv. from Europe. 


19. Glottidium Floridanum, DC. A single plant collected on the 
Ballast Ground, but more frequent at Kaighn’s Point. Sept. and Oct., 1865. 
One specimen at Petty’s Island, Sept., 1866. Fruit not matured in any case. 
Hab.—South Carolina te Florida; Chapman. 


20. Sesbania macrocarpa, Muhl. Ballast Ground, Sept. and Oct., 1865. 
Many specimens in full flower, but without perfect fruit. This plant and 
Glottidium Fioridanum flowered abeut the Ist October, and were killed 
by the frost before their fruit was matured. MHab.—South Carolina to Florida ; 
Chapman. 


21. Ervum Lens, Z. Federal Street wharf, Camden. Collected by Mr. 
Diffenbaugh, August 6th, 1865. Rare. Adv. from Europe. 


22. Vigna glabra, Savi. Ballast Ground and Kaighn’s Point, Sept. and 
Oct., 1865, 1866. Abundant in both places, but not perfecting its fruit, 
#ab.—Brackish marshes, from Florida to South Carolina; Chapman. 


23. Cassia obtusifolia, Z. Ballast Ground and Kaighn’s Point, Sept. 
and Oct., 1865, 1866. A few flowering plants, but the fruit not matured. 
Hab.—North Carolina to Florida; Chapman. 

24. Potentilla argentea, JZ. Collected at Kaighn’s Point by Mr. 
Parker, June 4, 1865, with ripe fruit. Also at the Ballast Ground in 1865 and 
1866. This plant has been observed in previous years near Red Bank, N. J. 
Hab.—Dry barren fields northward ; Gray. 

25. Potentilla anserina, Z. Ballast Ground, 1865. A single specimen 
collected in flower by Mr. Diffenbaugh. MWab.—Brackish marshes and river 
banks, chiefly northward; Gray. 

26. Ammania latifolia, Z. Two specimens collected near the eastern 
margin of the pond by Mr. Diffenbaugh, Sept. 8, 1865. Fruit not matured. 
Two from the same place by Mr. Burk in 1866, with perfect fruit. It was also 
collected by Mr. Parker at Kaighn’s Point, in 1866, in good fruit. Hab.— 
Ohio, Illinois, and southward; Gray. 

27. Ginothera sinuata, Z., var. humifusa, Yorr and Gray. Sparingly 
distributed on the Ballast Ground, Sept., 1866. Hab.—Drifting sands along 
the coast; Chapman. 

28. Gaura sinuata, Mutt.? Collected on the Ballast Ground by Mr. 
Parker, Sept. 30, 1864. Fruit scarcely matured. 

29. Jussiea repens, LZ. Along the margin of the pond in several places ; 
also at Kaighn’s Point, 1864, 1865. In flower and with matured fruit. 


Kaighn’s Point, 1866. Fruit perfected. Also at Petty’s Island, 1866, but 
rare. Fruit perfected. Mab.—In water, Illinois, Kentucky and southward; 


Gray. 

30. Jussiea leptecarpa, Nutt. Along the margin of the pond, 1865, 
Several specimens, but the fruit not matured. Hab.—In marshes, Florida, and 
westward; Chapman. 

31. Jussiea decurrens, DC. Ballast Ground, 1865. Rare. Hub.— 
Ditches, Florida to North Carolina, and westward; Chapman. 

32. Leptocaulis divaricatus, DC. Ballast Ground, 1865. Several 
specimens with perfected fruit. Kaighn’s Point, 1866. Two specimens. 
Hab.—Sandy soil, North Carolina to Florida; Chapman. 

33. Asperula arvensis, Z. Ballast Ground, 1866. A single plant col- 
lected in flower, by Mr. Burk. Adv. from Europe. 
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34. Galium tricorne, Host. Ballast Ground, 1866. Collected by Mr. 
Burk. Larger than the European form. Ady. from Europe. 


35. Diodia Virginica, Z. Ballast Ground, 1865. Abundant and in per- 
fect fruit. Hab.—Virginia and southward; Gray. 


36. Oldenlandia glomerata, Mz. A single specimen from the Ballast 
Ground, but more frequent at Kaighn’s Point, Hab.—Western Pennsylvania 
to Illinois, and southward ; Gray. 


37. Polypremum procumbens, LZ. Ballast Ground, Sept. and Oct., 
1864 and 1865. Kaighn’s Point, 1865, 1866. Abundant, fruit perfected. 
Hab.—Sandy fields, Virginia and southward; Chapman. 


38. Eupatorium fe niculaceum, Willd. Growing freely on both sides 
of the river, Sept. and Oct., 1864, 1865. Scarcely so abundant in 1866, 


Fruit not matured in either season. Hab.—Virginia, near the coast and 
southward ; Gray. 


39. Eupatorium serotinum, Mz. At the eastern edge of the pond, 
Sept. 30, 1865. Fruit not matured. Also at Petty’s Island, Sept., 1866, in 
flower only. Hab.—lIllinois and southward; Gray. 


40. Aster linifolius, Z. At the foot of Tasker Street, in a pool west of 
and not connected with the main pond. Abundant and in perfect fruit., Oct., 
1864, 1865, 1866. Hab.—Salt marshes, Maine to Virginia; Gray. 


41. Solidago sempervirens, Z. Eastern margin of the pond, Oct., 
1865. More abundant in 1866 at the same place. Fruit matured in both 
years. Hab.—Salt marshes, Maine to Virginia ; Gray. 


42. Hetherotheca scabra, DC. Abundant on both sides of the river in 
Sept. and Oct., 1864, 1865, and 1866. Fruit matured. Rather less plentiful 
in 1866 than in the former years. Hab.—Sandy places along the coast of 
South Carolina and westward; Chapman. 


43. Pluchea camphorata, DC. In the pool at the foot of Tasker 
Street, and at Kaighn’s Point, Sept. and Oct., 1864, 1865, 1866. Also along 
the eastern margin of the main pond in the latter year. Abundant and in per- 


fect flower and fruit. Hab.—Salt marshes, Massachusetts and southward ; 
Gray. 


44. Pluchea feetida, DC. Kaighn’s Point, 1865. Collected by Mr. 
Parker, in flower only, on the 21st Sept. Mab.—Ohio to Illinois, and south- 
ward; Gray. Florida and northward; Chapman. 


45. Iva frutescens, J. Several specimens, collected in leaf along the 


western margin of the pond, Sept. and Oct., 1865. Hab.—Sea coast, Mass., 
and southward; Gray. 


46. Parthenium Hysterophorus, Z. Ballast Ground, Sept., 1864. 
Two specimens collected by Messrs. Parker & Diffenbaugh, in flower and 


-young fruit. Kaighn’s Point, 1866,—a single plant. Hab.—East and South 
Florida ; Chapman. 


47. Helenium quadridentatum, JLabill. Ballast Ground, Oct., 1864. 


Rare. In flower and young fruit. Rather plentiful at Petty’s Island in 1866. 
Hab.—North Carolina and westward; Gray. 


48. Centaurea Calcitrapa, Z. Kaighn’s Point, 1865. Scarce. Hab.— 
Norfolk, Va.; Gray. Adv. from Europe. 


49. Artemisia biennis, Willd. Abundant in waste places, for half a mile, 
about the Navy Yard, 1864, 1865, 1866. Also at Petty’s Island in the latter 
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year, but not so plentiful. This plant, in full growth, is very much branched 
Hab.—River banks, Ohio to Illinois, and northward ; Gray. 7 i 


50. Leontodon autumnale, LZ. Kaighn’s Point, August, 1865, 1866. 
Petty’s Island in the latter year. Rare. Fruit perfected. Nat. from Europe. 


51. Pyrrhopappus Carolinianus, DC. Ballast Ground, 1864, 1865. 


Scarce. Kaighn’s Point, 1866,—a single specimen only. Hab.—Sandy fi 
from Maryland, southward ; Gray. y ndy fields, 


62. Plantago heterophylla, Mwit. Ballast Ground and Kaighn’s Point 
1865, 1866. Abundant in 1865. Less frequent in the latter year. Fruit 
perfected. Hab.—Maryland and Southward; Gray. 


53. Anagallis arvensis, Z., var. coerulea. Ballast Ground, 1866. 
A single specimen collected by Mr. Burk. Nat. from Europe. 


54. Collinsia parviflora, Dougl. Ballast Ground, 1865. A single 
specimen collected in fruit by Mr. Burk. Hab.—South shore of Lake 
Superior, and thence westward ; Gray. 


55. Herpestis Monniera, H. B. K. Petty’s Island. Collected by Mr. 
Burk in flower and mature fruit, on the 21st October, 1866. Hab.—Maryland 
and southward along the coast; Gray. 


56. Conobea multifida, Benth. Ballast Ground and Kaighn’s Point, 
Oct., 1865. Also at Petty’s Island, 1866. Rare and in perfect fruit. Hab.— 
Ohio to Illinois, and southward ; Gray. 


57. Gerardia purpurea, Z., var. fasciculata, Hil. Ballast Ground, 
1864, Oct., 1866. In flower and fruit. Mab.—Sea coast, South Carolina to 
Florida; Chapman. 


58. Verbena bracteosa, Mz. Kaighn’s Point, 1866. In flower only. 
Scarce. Hab.—River banks, Wisconsin to Kentucky, Gray. 


59. Calamintha nepeta, Link. Ballast Ground, 1864. Two specimens 
collected in flower by Mr. Parker. Nat. from Europe, in Virginia and south- 
ward, 


60. Heliotropium Europwum, LZ. Ballast Ground, 1864, 1865. <A 
single specimen collected by Mr. Parker in 1864. In 1865 several additional 
ones in flower only. Maryland, Virginia, &c.; Gray. Nat. from Europe. 


61. Heliotropium Curassavicum, LZ. Ballast Ground, 1865. A single 
plant growing in calcareous sand. Abundant and in full fruit at Petty’s 
Island in 1866. Hab.—South Florida ; Chapman. 


62. Nama Jamaicensis, J. Ballast Ground, 1865. A single specimen 
in fruit. MWab.—South Florida; Chapman. 


- 63. Batatas littoralis, Chois. Ballast Ground, Oct. 9, 1865. Several 
plants in early flower, but without fruit. Also in 1866, but without flowers. 


Hab. Sea coast, Florida to South Carolina ; Chapman. 


64. Ipomea tamnifolia, J. Ballast Ground, Sept. 7, 1865. <A single 
specimen collected in flower by Mr. Burk. Hab.—South Carolina’ to Florida ; 
Chapman. 


65. Dichondra repens, Forst., var. Carolinensis, Chois. Petty’s Island. 
Collected by Mr. Diffenbaugh, Oct. 21, 1866, without flower or fruit. Not fre- 
quent. Hab.—North Carolina to Florida ; Chapman. 

66. Petunia parviflora, Juss. (Ann. Mus. 2, p. 216, t. 47.) Ballast 
Ground, Sept., 1864, 1865. Rather frequent. Also in 1866, but very scarce. 
Abundant at Petty’s Island in the latter year. MHab.—Lower Rio Grande and 
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Mexican States, westward to California. (U.S. Boundary Survey, Emory, Vol. 
ii., Part i., p. 155.) 

67. Roubieva multifida, Moquin. Ballast Ground, 1865. Sparingly dis- 
tributed throughout the central portion of the ground. Fruit matured. Adv. 
from tropical America, 

68. Obione arenaria. Moquin. Ballast Ground, 1865. A few specimens 
with ripe fruit. Also in 1866 but scarce. Hab.—Sea coast, from Massachusetts 
Southward; Gray. 

69. Chenopodina maritima, Moguin. Ballast Ground, 1864—1865. Not 


frequent. Fruit perfected. Hab.—Salt marshes along the coast ; Gray. 


70. Euxolus pumilus, Raf. Ballast Ground, 1865. A single specimen 
collected in flower by Mr. Diffenbaugh. Hab.—Sea coast from Long Island 
Southward; Gray. 

71. Polygonum minus, Hudson. Ballast Ground, 1866. Collected by Mr 
Burk. Scarce. Adv. from Europe. 

72. Euphorbia polygonifolia, Z. Ballast Ground. Rare and not in 
flower in 1865. 1n 1866 a single specimen in perfect fruit. Also at Petty’s 
[sland in 1866, one plant. ab.—Shores of the Atlantic and Great Lakes ; 
Gray. 

73. Euphorbia herniarioides, Nutt. Ballast Ground, 1865. In fruit- 
Petty’s Island, Oct. 21, 1866, in fruit. Frequent. //ab.—Banks of the Ohio 
and Mississippi Rivers; Gray. 

74. Euphorbia Helioscopia, £. Ballast Ground, 1864. A single speci- 
men. Found elsewhere in Pennsylvania, though rare. Nat. from Europe. 


75. Euphorbiaexigua, Z. Kaighn’s Point, 1866. Collected by Mr. Burk 
in fruit. Scarce. Adv. from Europe. 


76. Acalypha gracilens, Gray. Ballast Ground and Kaighn’s Point, 
1865—1866. Rare in both years. Common southward. 


77. Croton glandulosum, Z. Ballast Ground, 1864, 1865, 1866. Fre- 
quent and in ripe fruit. More abundant in the last of these years. Hab.—Vir- 
ginia, Illinois and southward; Gray. 


78. Croton maritimum, Walt. Ballast Ground, 1865. Leaves only- 
Hab.—Drifting sands along the coast from North Carolina to Florida; Chap- 
man. 


79. Phyllanthus polygonoides, Nutt. Ballast Ground. A single spe- 
cimen collected by Mr. Diffenbaugh, Oct. 1, 1865. Fruit scarcely perfected. 
Hab.—Along the Rio Grande and westward in Mexico, (Boundary Survey, 
Emory, Vol. II, p. 193.) 

80. Juncusarticulatus, Z.,var.obtusior, Engelm. Kaighn’s Point and 
Petty’s Island, 1866. Not abundant. J. articulatus has hitherto been 
found in the United States only in New England and Western New York. 


81. Juncusnodosus,Z, var.megacephalus, Zor. Ballast Ground and 
Petty’s Island, 1866. Not abundant. A northern plant not before found in 
the vicinity of Philadelphia. 

82. Juncus bufonius, Z., var.fasciculiflorus, Boiss. Ballast Ground, 
1865. Frequent. Dr. Engelmann states this to be a southern form widely dif- 
fused in intertropical regions. 

83. Juncus Gerardi, Loisel. Petty’s Island, 1866. Not frequent. Mab.— 
Sea coast from New Jersey northward; Gray. 
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84. Cyperus fuscus, Z, Kaighn’s Point, 1865. In mature fruit. Adv. 
from Europe. 


85. Cyperus Nuttallii, Zorr. Ballast Ground, Sept. and Oct., 1865, 1866. 
Abundant in 1865, less so in 1866. Also at Petty’s Island in 1866, but not 


very frequent. Fruit matured in every case. HWab.—Salt marshes from Massa- 
chusetts southward; Gray. 


86. Cyperus Michauxianus, Schultes. Ballast Ground, 1864, 1865. 
Frequent along the margins of the pond. Fruit perfected. Less common in 


1866. Marshes especially along the coast, from New England southward ; 
Gray. 


87. Cyperus rotundus, Z, var. Hydra, Gray. Ballast Ground and 
Kaighn’s Point, Sept. and Oct., 1865, 1866. Abundant iu both places in 1865; 
less frequent in 1866. Fruit matured, though most of the scales were empty, 
Hab.—Sandy soils along the coast from North Carolina to Florida; Chapman. 


88. Cyperuscompressus, Z. Ballast Ground and Kaighn’s Point, 1864, 
1865, 1866. Frequent but least common in the latter year. Abundant at Petty’s 
Island in 1866. Fruit perfected in each season. Found also in Maryland by 
Mr. Canby. Hab.—Florida to North Carolina and westward; Chapman. 


89. Cyperus Baldwinii, Zorr. Ballast Ground, 1864, 1865. Frequent 
in the sandy ground near the bulk-head, fruit perfected. Hab.—Florida to 
North Carolina and westward, Chapman. 


90. Hemicarpha subsquarrosa, Nees. Petty’s Island, Oct. 21, 1866. 
Scarce. Fruiting perfectly. Not before found near Philadelphia. 


91. Lipocarpha maculata, Yorr.. Petty’s Island, Oct 21,1866. Scarce. 
Fruit perfected. Hab.—North Carolina to Florida; Chapman. 


92. Fimbristylis spadicea, Vahl. Ballast Ground, 1865. Scarce, fruit 
perfected. Hab.—Salt marshes along the coast from New York southward; 
Gray. 


93. Fimbristylis congesta, Torr. Ballast Ground and Kaighn’s Point, 
1865. Not scarce. In 1866 less common. Also at Petty’s Island in 1866 
but not frequent. Hub.—Florida and Westward; Chapman. 


94. Fuirena squarrosa, Mz. Petty’s Island, Oct., 1866. Scarce, fruit 
not matured. (Kaighn’s Point in 1818. Barton in Flor. Phil. p. 37.) Mab.— 
Massachusetts and southward; Gray. 


95. Alopecurus geniculatus, Z. Ballast Ground. Collected by Dr. 
Martindale in 1865. Not before found in Pennsylvania. 


96. Sporobolus Indicus, Brown. Ballast Ground and Kaighn’s Point, 
1865. Petty’s Island, 1866. Not scarce, fruit perfected. The specimens from 
Petty’s Island are prostrate, as in many maritime plants. ab.—North Caro- 
lina to Florida; Chapman. 


97. Spartina juncea, Willd. Ballast Ground, 1865, 1866. Sparingly dis- 
tributed along the margin of the pond. Less frequent in the latter year. 
Hab.—Salt marshes and sea coast; Gray. 


98. Eustachys petra, Desv. Ballast Ground, 1865. Leaves and im- 
perfect fruit ; developed under glass by Dr. Leidy, it produced perfect fruit in 
1866. MHab.—North Carolina to Florida along the coast; Chapman. 


99. Cynodon Dactylon, Pers. Fully naturalized and abundant through- 
out the waste grounds below the Navy Yard, Also at Kaighn’s Point, 1864, 
1865, 1866. This plant was found at New Castle, Del., by Mr. C. E Smith, in 
1864. A second form of it, nearly smooth and more robust, having pointed 
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palez and the flowering culms included in their sheaths, grows sparingly along 
the margins of the pond and elsewhere in the vicinity in damp places. Mr. 
Burk has observed this second form for twelve or fifteen years past on the hard 
dry surface of the Point Road below the old Southwark Canal. He states 
it to have been more abundant in 1866 than ever before. Hab.—Pennsylvania 
and southward; Gray. Nat. from Europe. 


100. Dactyloctenium Hgyptiacum, Willd. Ballast Ground and Kaighn’s 
Point, 1864, 1865, 1866. Common in both localities. Rather less frequent in 
1866 than before. Hab.—Virginia, Illinois and southward; Gray. 


101. Leptochloa mucronata, Kunth. Kaighn’s Point, 1865. Not fre- 
quent. Hab.—Virginia to Illinois and southward; Gray. 


102. Leptochloafascicularis, Gray. Kaighn’s Point, 1866. Collected 
by Mr. Burk. Scarce. Mzb.—Rhode Island and Southward along the coast ; 
Gray. 


103. Glyceriadistans, Wahl. Spreading over the vacant lots west of the 
Ballast Ground. Abundant. Hab.—Salt marshes along the coast; Gray. 


104. Brizopyrum spicatum, Hook. Ballast Ground, 1865, 1866. Stami- 
nate plants only. Mab.—Salt marshes; Gray. 


105. Paspalum distichum, Z. Ballast Ground, 1864, 1865, 1866. Along 
the wet margin of the pond, in similar places at Kaighn’s Point, and in 1866 at 
Petty’s Island. Abundant and with mature fruit. ab.—Virginia and south- 
ward; Gray. 

106. Panicum amarum, #ll. Ballast Ground, 1865. Two flowering spe- 
cimens. Again in 1866, but only one or two plants not in flower. Hab.— 
Sandy shores, Connecticut and southward; Gray. 


The Cutting Ant of Texas—OECODOMA TEXANA, Buckley. 
BY GIDEON LINCECUM. 


In many portions of Texas this species of ant is quite numerous and trouble- 
some. It is capable of and actually does perpetrate more real perplexing in- 
jury to the horticulturist and farmer, than all the other types of Texan ants 
put together. In form and color the larger varieties of them do not differ in 
appearance very much from the agricultural ants. A great portion of our 
citizens speak of these two ants without distinction, as being the same species. 
There is, however, a well-marked difference in their community regulations: 
in their manners and customs, in their mode of constructing their cities, in 
their peculiar food and manner of preparing it, and in their civil and military 
governments. 

There are five varieties or castes in this species, all of which may beseen in 
the same community, or city as I prefer to call it. They vary in size from that 
of a drone honey bee down to near that of the little black erratic ant; and 
their duties and vocations are as variant as their sizes. The largest size have 
wings and are the mother ants. They dwell in the ground in sandy lands, and 
one of their long established cities will, on an average, occupy at least two 
square rods of surface. The area of the city is considerably elevated; often 
one to two feet, and sometimes even more. The earth which is thus thrown 
up, and which is universally sand, is thrown out from their numerous and 
capacious cells below, and from their extensive tunnels or subterranean 
passages. To their cells they have many holes, or places of entrance, and 
some of them are tunnelled off several hundred yards. 

It is known to many observant Texans that in all the larger cities the ants 
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have penetrated the earth to water. This accords with my not very limited 
experience on the subject. I know of a number of wells which were inten- 
tionally sunk in the cutting ant hills to procure water, and I have been in- 
formed by the owners of these wells, that ant cells, tunnels and live ants were 
found all the way down to the water. I have myself seen and drank water out 
of eight of these wells, and have accounts of many others. I have not heard 
of a failure in any attempt for obtaining water by digging in a cutting ant 
hill. 

Mr. G. W. Brooks states that, in Chappel Hill, Washington County, Texas, 
Columbus Pearson dug a well in an ant hill and obtained plenty of water at 
the depth of thirty feet. The facts in this case worthy of notice, and for 
which it is here recorded, is the manner in which the ants had also sunk two wells 
to the water. These ant wells were large and well-formed, one of them being 
fully twelve inches in diameter, the other six inches, both going straight down 
to the water. The walls of these wells were travel-worn and stained of a dirty 
brown color, presenting the appearance of having been in use for years. 
Mr. Pearson states that, ifthese ant wells had been opened properly, a bucket 
could have been let down the largest one at the outset. 

Dr. Fechtig, of Brenham, informed me that he had been making observations 
on the cutting ant for some months; and some of his discoveries, which he 
was kind enough to communicate to me, are valuable and of an interesting 
character, particularly as they afford additional testimony in favor of observa- 
tions I have made in reference to the disposition of the dirt which comes out 
of their tunnels, &. These passages are always commenced within the com- 
pass of the city mound ; the sand that is taken from the tunnels is always thrown 
back on the mound. These tunnels are made at the depth of eight to twelve 
inches, and in the direction of the object for which they are excavated. Some- 
times, as I will show presently, on extraordinary occasions they are carried at 
a much greater depth. Dr. Fechtig’s case, which I will now relate, was a tun- 
nel from one of their cities to a neighboring well; the tunnel entering the well 
ten or twelve feet below the surface of the ground. The well being walled 
with oak timbers, the ants had cut their way through to gain access to the 
water. In performing the boring through the thick oaken curbing, they threw 
down into the well so much saw-dust that the people were forced to strain the 
water previous to using it. On examination Dr. Fechtig found that a quantity 
of oak chips, similar to those which had been separated from the well water, 
had also been thrown out on the ant mound. 

Situated in a garden at Austin, Texas, there was a large, very populous and 
seemingly prosperous cutting ant city. The ants had for years, in spite of 
many patent traps and newly. discovered ant poisons, damaged the ’ garden ex- 
tensively. The proprietor of the garden at last conceived the idea that he 
would try to drown them, and for this purpose dug a large basin-formed pit in 
the ant mound, and led trenches into it right and left from the hillside above 
the ant city, to convey the water into the basin when it should rain, Not long 
after this preparation was completed, there came a tremendous rain storm. 
Large quantities of water rushed along the ditches into the basin dug in the 
mound. To the gentleman’s S surprise the basin did not fill, but seemed to send 
forth hollow sounds. After the rain was over it was found that all the water 
which had been conveyed into the basin had been swallowed up. There is a 
creek with a flat rock bottom about seventy yards from the ant hill, and it was 
discovered that the water from the trenches had rushed down the wells of the 
ant city, washing out, down to the rock, (22 feet), an immense hole, thence 
along a great tunnel on top of the rock, to the before named creek, where the 
entire sluice, charged with millions of ants and sand and mud, made its escape 
into the creek. 

Under a beautiful wide spreading live-oak (Q. Virens) on the west border of 
the town of La Grange, Texas, there was an extensive and flourishing ant city. 
The city mound was large, occupying the entire area overshadowed by the 


1867.] 


26 PROCEEDINGS OF THE ACADEMY OF 


live-oak. Nearly on a level and not exceeding eighty yards from the ant hill, 
there was a considerable pond of filthy water, which, being in the street, the 
town authorities ordered it drained. A ditch was opened along one side of the 
street which intersected the ant mound near its center, and for the purpose of 
inundating and drowning the ants, the workmen let the water into the ditch, 
and when it reached the mound (which had been ditched through to its further 
side) it found many open passages, down which it flowed quite freely. It was 
near night when the workmen left it, with the water passing into and seeming 
to be rapidly enlarging the hole it had already opened in the mound. 

The workmen and a number of the town people visited the place next morn- 
ing. The pond was dry, and the ant mound had also disappeared; and what 
was more wonderful still, the large live-oak had settled down into the 
chasm that had been made by the disappearance of the ant mound, until the 
lower limbs of the tree were resting on the brink of it. (The lower limbs of a 
prairie live-oak are seldom more than six or seven feet above ground.) The — 
outer ends of the very numerous live-oak roots were still clinging by their long 
ramifications in the walls of the great pit all around, and the large tree was 
swinging securely upon this net-work of roots as upon a hammock. But where 
did the water, mound and ants all go to? was the question among the La Grange 
folks. The Colorado river passes in its deep channel three hundred yards dis- 
tant from the ant hill, and the popular supposition was, that the mound, ants and 
all, had passed through their great tunnel, which they had previously excavated, 
into the river. Several years have gone by, and still when it rains the pond 
vents itself through that ant chasm, and the live-oak, though still green and 
thrifty, has settled deeper in the ground. I know of many other wells and tun- 
nels that were made by the cutting ants, but as I have recorded a sufficient 
number of them here to establish these great works as a characteristic trait in 
their national action, it is deemed unnecessary to add any more. 

All the sand and other material that is seen piled on the ant mound comes 
from the wells, tunnels and cells which are excavated for the accommodation 
of the ants. The work required to throw up these quite conspicuous mounds 
must have consumed many years, as well as an immense amount of labor. All 
the sand-carrying labor is performed by the smaller sizes of ants, principally 
by the very smallest. These are of a dingy brown color, and when crowded 
have a woolly appearance. These little fellows are lazy and extremely slow in 
their motion; seeming to perform their daily work with great reluctance. They 
are often found crowding in each others way about the gates of the city, and 
do not seem to feel any interest in what they are doing, which is to carry sand 
day by day. For their size they carry large loads, but they lose the advantage 
of the big loads by their slow motions. The larger types of this species, which 
move with greater celerity, pay no attention to the sand carriers, but pass out 
and in, walking over them and their big loads of sand as if they were the pave- 
ment. While I observe the slow, careless action of these lazy little mound 
builders, I cannot avoid the conclusion that they are slaves. 

As the cutting ants perform their destructive works mostly during the night, 
I have not made sufficient observation on their nocturnal action to state cer- 
tainly that they employ their slaves in the leaf-cutting business at all. They 
have large mandibles and sharp teeth, and I think it ltkely that they are capa- 
ble and, perhaps, do participate in the labors and duties of all the departments 
in the national works. The cutting ants subsist entirely on the leaves of vege- 
tables. They will eat the leaves of various trees, shrubs and some herbaceous 
plants. I have not observed them eating of any of the grasses. Sometimes 
during warm spells in winter when, as I suppose, their provision stores have 
run short, I have seen them cutting and carrying home the buds of the long 
moss (Tillandsia usneoides.) I think, however, that this alternative is resorted 
to only in periods of great scarcity; as I have never observed them collecting 
the moss during summer, or at any other time while the season of green foliage 
continues, They seem to have a regular and well disciplined corps of foragers, 
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and these, after a suitable tree has been selected by their scouts for them to 
work at, go forth about twilight and, ascending the designated tree, frequently 
the tallest willow-oak, (Q. phellos) commence the work of destruction. They 
cut the green leaves into pieces not much less than a five cent piece, and seiz- 
ing it near one corner with their capacious mandibles elevate it, and tilting it 
backwards over the crown of the head, it falls edgewise between two strong 
spines, or horns, which stand erect at the back part of the forehead. Having 
their load thus adjusted, which, to the observer, seems to stand on its edge on 
top of the head and lengthways with the body, they hasten away to the ap- 
pointed place of deposit. It is quite an interesting sight to observe with what 
precision and celerity they can edge their piece of leaf along amongst hundreds 
of their fellow laborers who are all carrying similar burthens, while they are 
meeting on the path an equal number of workers who are hurrying back to the 
tree empty. 

They deposit the leaves on the ground at the place appointed for curing 
them, where they are left to dry in the sun through the succeeding day. Some- 
times the new cut leaves are deposited near the entrance to the city; at other 
times they are strewed thickly along the path from the tree to the city; and 
not unfrequently they are thrown down in a pile near the root of the tree from 
whence they were taken. In either case they are left exposed all day in the 
sunshine ; und they are, during the succeeding night, carefully gathered up 
and taken into the city; this rule obtains in autumn; they do not cure their 
leaves until towards winter. All summer time they are carried directly from 
the tree into the city. Whilst the dried leaves are being stored away, the 
foragers are engaged in cutting and laying out a quantity of fresh leaves, which 
undergo the same processes of curing and storing as the previous lot; and so 
on through the season for storing up food for winter. But should a shower of 
rain fall upon and wet the laid out leaves while they are out drying, it renders 
them unfit for food, and they are not stored. I have noticed many piles of 
these spoiled leaves rotting on the ground that had been damaged by being 
caught in the rain. 

In my observations on the habits of the cutting ants, I have not discovered 
them eating anything besides the foliage of various plants. Neither have I ever 
noticed them carrying anything else into their cities. Prof. S. B. Buckley, who 
is a very close and accurate observer, states that he saw them carrying hack- 
berries (Celtis occidentalis) and that they eat insects, tumble bugs, &c. The 
hackberry has a sweet pulpy covering, and I think it likely that if one of the 
leaf-eating ants was to find a hackberry, it would try to carry it home; but it 
being a perfect globe, a little too large for the span of its mandibles, I see not 
how it could effect it. As to their feeding on insects, I shall not pretend to 
deny it, for these wonderful, cunning and very sagacious ants doubtless per- 
form many habitual actions that have passed unnoticed in my eighteen years 
observation. 

It is stated that this species of ant does not lay up stores of provisions for 
winter supplies. I have not opened one of their cities during winter, and there- 
fore cannot assert that they do. But from the immense quantities of leaves 
collected by them during the autumnal months, which are carefully sun dried 
and taken into the city, I should feel at a loss to say, if it is not intended for 
winter food, what other use they can put such quantities of leaves to; and 
furthermore, when it is known to be the kind of food upon which they subsist. 
It is also known that they construct cells from fifteen to twenty-five feet below 
the surface—below the line of change of temperature,—and in these deep sub- 
terranean apartments for their winter quarters, they would not become torpid, 
but would remain active. Now, if during the warm season it is necessary for 
them to consume the almost incredible amount of leaves which we see them 
daily carrying in, it becomes a matter of surprise—an unaccountable thing in- 
deed—how they can make out through the winter months without anything to 
eat, when we know that they are not in a torpid state but lively and active. 


1867.] 


28 PROCEEDINGS OF THE ACADEMY OF 


In this vicinity within the last two years, (1861) the cutting-ants have greatly 
diminished. Many large cities have dwindled away to a few thinly populated 
holes; whilst many others are entirely depopulated. This, I think, is mainly 
attributable to the protracted dry weather. With many other species, particu- 
larly the agricultural and little black ants, long drouths seems to favor their 
increase. Not so with the cutting ant. They evidently decline. A seven 
years drouth would cause their wells to dry up as it did many of the wells be- 
longing to the genus homo. I know of several very pretty homes that were 
evacuated the present year by human families, on account of the failure of 
their wells. Their wells dried up, and as they could not deepen them suf- 
ficiently to obtain a supply of water, they were obliged to leave their long 
cherished and well-fixed homes. The ants have done the same thing, and asI 
think for the same reason. Their wells also failed and they have perished for 
want of water, or have emigrated to districts more congenial to their peculiar 
mode of life. Anyhow, they have greatly diminished, and many large cities 
are actually depopulated and lying in ruins. 

On the first of August, 1861, I discovered in a grove of thick timber and 
much undergrowth, a great many cutting-ant holes. They were all around in 
the bushes, extending perhaps over an acre of ground. They were all alike 
of recent date ; their newly thrown up little heaps of fresh sand was what first 
attracted my attention. Finding them there on the hill-side, and actually 
boring holes in the thick woods, was a performance so entirely contrary to 
their customary habits, that I was led to the examination of the matter, and 
if possible to ascertain the cause of this strange unantlike proceeding. My 
first impression was, there being a large and very ancient city a few hundred 
vards distant from the new settlement, that it was the work of the recently 
thrown off queens from that old kingdom ; that the young queens had stopped 
short in the shady woods in consequence of the hot dry weather, and were set- 
ting up for themselves in a new style, it being on a declivity and in a densely 
shaded woodland. I however excused them for all these flagrant deviations 
from their long established customs, by laying it to the continuous drouth and 
hot weather. I did not leave them until I had marked the place that I might 
visit them again, and find out how such a multiplicity of new settlements 
in so small a track of country would manage in the future. I then paid avisit 
to the large old ant city spoken of above. I had many times within the pre- 
ceding twelve years, visited and made observations on its extraordinary public 
works. When I came there I was astonished to find that its inhabitants were 
all gone. I found only the large old mound of sand, now smoothed down by 
time’s sweeping winds and the passing cattle, but there were no inhabitants— 
all had disappeared. They had evidently emigrated to the new settlements I 
had encountered down the hillside in the thick shady forest, and the inhabi- 
tants thereof were not, as I at first surmised, the newly commenced communi- 
ties of the young queens, but emigrating parties who had gone out from the 
old city in search of water. Their wells having failed, they could no longer 
remain in the city, and having left it, had proceeded lower down the hill, and 
hoping to find water, were sinking many new wells. Subsequent observations 
have confirmed me in this opinion. The new settlements in a short time were 
evacuated. Having been unsuccessful in obtaining water at the new place, the 
ants had either died out or gone to some other district. 

In accordance with my observations on this subject, I am forced to the con- 
clusion that the drouth continued too long for them; that in districts where 
the wells are liable to dry up they often perish. I find that the kingdoms that 
are located near a constant stream, are in a flourishing state, and have con- 
tinued so through all the time of the protracted dry season. 

The cutting-ants plant seeds of various trees, vines and other plants. When 
they locate a city in bald prairie, which is often the case, where they cannot 
procure the seeds of trees, they cultivate the prickly poppy (Argemone Mexi- 
cana,) the most appropriate plant for their purpose that grows on the prairie. 
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The seeds of this poppy are planted over the greater portion of the crown of 
the city mound; the plant springs up during the autumnal rains, forms strong 
roots in the course of the winter, and by the time the sun becomes oppress- 
ively hot the next spring, it has grown up two or three feet high, with 
umbrageous green foliage and many large white flowers, and affords ample 
shade to the city. ’ 

When the ants locate a city on some sunny point near the timbered lands, 
they do not plant the poppy, but appear to prefer certain trees and vines for 
shade. For this purpose they plant the seeds of the prairie dogwood, (Vibur- 
num dentatum), Yopon, (Ilex vomitoria), Hackberry tree, (Celtis occident- 
alis), Gum elastic tree, (Bumelia lycioides), the mustang grape, (Vitis Texana), 
Cocculus carolinus, and occasionally the prickly ash (Xanthoxylum fraxinium.) 

It is often seen in cases of long established cities, that grape vines spread 
themselves over the tops of the grown up shade trees, and the large luxuriant 
foliage becomes so dense that it forms a shelter sufficient to turn a smart 
shower of rain. From the scorching rays of the sun these thrifty vines afford 
thorough protection. 

Notwithstanding the notable fact that all the plants these ants cultivate, pro- 
duce nuts, pulpy fruits and large seeds, I have not discovered that they make 
use of any of them for food. They appear to be a selection for shade, and so 
far I have not observed that they have any other use. If, however, after a more 
careful investigation it shall be discovered that they cultivate the vines, trees 
and fruitful shrubs for the double purpose of both shade and food, we must 
accord to them a share of sagacity and far-reaching forethought almost in- 
credible. 

Ihave occasionally discovered colonies of small sized red ants, which in 
form resemble the smallest type of the cutting ants. They dwell in the ground. 
I have not seen them cutting or carrying leaves. I have observed them thickly 
covering a greasy rag, places where syrup had been spilt, and where coffee 
grounds had been thrown aside at my hunting camps. They are not often met 
with, and as I now think, never will be, so long as the superior and very numer- 
ous race of cutting-ants inhabit the land. 

The smallest type found in the cities of the cutting-ants, which I have before 
alluded to as being slaves, are in shape, size, color, and all their peculiar mo- 
tions, precisely the same. How happens it that the same species of ant should 
occupy two very distinctly marked conditions? In one he dwells in small 
colonies, makes very little mark, is never wealthy, and does not remain long 
at the same station. In the other he is a slave! 

How the cutting-ant manages to make slaves of the smaller race is as yet an 
unsolved question. The cutting-ant does, to be sure, perform all his thieving 
operations at night, or by the aid of an underground passage, if in the day time. 
Consequently our observations on the mode of carrying on the slave-trade must 
necessarily be tedious and limited. But the cutting-ants have what I take to 
be slaves in greatnumbers; and the same type that constitutes their slave popula- 
tion, is found sometimes free, but very poor and in straggling communities. 

The fact that these little sand-carrying ants are a servile race, I think can- 
not well be denied. If they are produced ‘from the eggs of the cutting-ant by 
a peculiar process of feeding, as is the case in producing the various types 
found in a community, or hive of honey bees, then the conclusion will follow, 
that there are no proper communities of the smaller type, and the little nests 
that I have occasionally seen of them, were nothing more than companies of 
badly managing absconded slaves. 

26th February, 1861. There was a heavy rain last night. To-day it is very 
clear and pleasant ; thermometer 70°. Everything that has life in it or can 
grow is in motion. I was out on the prairie botanizing, and while resting in 
the shade of a large live-oak which was nearly in full bloom, I discovered 
great numbers of all sizes of the cutting-ants ascending and descending the 
tree. On the ground beneath the tree were thousands of the ants carrying 
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pieces of the leaves of various plants. The greater portion were carrying the 
leaves of the live-oak. Some of the leaves were faded and nearly dry, and all 
were the growth of the previous year. Seeing no ant hill near I undertook to 
find out how far they carried their leaves through the thick grass. In a short 
time I discovered that they carried them above ground but a small distance to 
a little pile of leaves and trash, under which they went dragging their cut 
leaves with them. Turning up the little pile of leafy trash, which seemed to 
have been driven there by the winds, in a depression of the ground that was 
probably an old horse track, there was a hole a full inch in diameter. Not a 
particle of dirt had been thrown out around it, and yet the hole was large and 
slanted away to the northwest. There were thousands of the ants at work in 
the shade of the live-oak, gathering up the leaves that were being constantly cut 
down from above, and on closer scrutiny I found several other holes into which 
they were going with leaves. These holes also slanted off under the surface, 
but had no earth thrown out around them, and were all alike concealed with 
leaves and little sticks. All the holes were crowded with the ants going in 
with leaves, or coming out empty. With such a number of ants and so many 
holes one would expect to find heaps of earth piled out around them, but such 
was not the case. The holes were the outer termini of the subterranean pas- 
sages they had run out from their city, about fifty yards distant, and piled on 
their city mound lay the sand that came from the passages. These passages, 
or tunnels, are constructed for the purpose of avoiding the almost iInsurmounta- 
ble difficulty they would have to encounter in the effort to carry their leaves 
through the tangled grass ; and also apparently to make it possible for them 
to obtain food in times of scarcity during the cold weather. The cutting-ants are 
very easily stiffened with the cold air, and cannot succeed in scrambling through 
fifty yards of thick grass with a leaf of a cold day. But with the under ground 
roads, in almost any kind of weather, they can go to the terminus, hastily run 
out and snatching up a recently fallen live-oak leaf, take it home through the 
tunnel without difficulty. 

I saw the ants carrying nothing but leaves during this day’s observation, 
neither have I ever observed this species collect any other kind of food except 
small flowers and the petals of larger ones; but these are no more than tender 
leaves. 

At the ant city there appeared to be a great turn out of the ants this fine 
day. I noticed four sizes of them. Most of the slaves were engaged packing 
out sand upon the city mound. There were, however, a considerable sprink- 
ling of them in company with the larger sizes packing leaves. I noticed also 
a great number of their giants, walking to and fro with the laborers, but they 
performed no work that | saw. The giants are large, and have a large head 
with strong mandibles. They are well-formed for the execution of much 
of their kind of labor; but I did not discover that they did any work, though 
they were passing up and down the tree and along the road with the laborers 
all the time. All the small ones—the slaves—and the second sized ones— 
which may also be slaves—were unremitting in their labors. The third size, 
or class, also carried leaves quite busily. 

This species of ant often carry their subterranean roads to the distance of 
several hundred yards from the city in grassy districts, but where the grass has 
been destroyed, they do not construct the underground passages, but travel 
over land in nicely cleared out roads, which are seen radiating from the city 
mound and extending to various trees, or spots of herbage which produce 
suitable leaves for their subsistence. To see one of these well-cleared roads 
extending in a continuous line from the city to some tree or garden two or 
three hundred yards distant is indeed remarkable. This fact, in a district 
nude of grass, occurs so often that it cannot be attributed to chance, or blind 
instinct. Some of the engineers in their excursions in search of supplies, 
often wander to the distance of four or five hundred yards, or even further, 
and finding a plentiful source of good food, would find no difficulty in con- 
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ducting parties the best route to it; and soon a good smooth road is con- 
structed, over which in crowds the workers are seen through the night, or 
in cool cloudy days, transporting the leaves to the city. This is their mode, 
invariably, in a country where the grass has been destroyed, and we can see 
and understand the method and the purpose for which they work. Butina 
country which is heavily coated with high grass, it is not so easy to discover 
by what process they lay off a tunnel and successfully carry it in a direct line 
to the selected tree or garden spot a quarter of a mile distant, and sometimes 
beyond a considerable streamlet of running water. 

On one occasion, on a log that lay across the Ye Gua Creek, the ants passed 
over to agentleman’s garden and were rapidly cutting his vegetables to 
pieces. The owner hoping to rid the garden of these troublesome insects, 
cut the log away and it floated off down the creek. He was mistaken in his 
calculations, for it was but a few days after when the ants were ravaging the 
garden in as great numbers as they were previous to the removal of the log. 
After searching unsuccessfully for some interlocking tree that might afford 
them a passage, it was observed that the ants came out from several holes, 
situated on the creek side of the garden. Subsequently it was discovered 
that, ona large ant mound crowning a sandy point near the edge of some 
post-oak timber, two hundred yards from the creek, there were quantities 
of the black soil of the Ye Gua bottom thrown out, proving that the second 
visit of the ants to the gentleman’s garden had been effected by a tunnel be- 
neath the bed of the creek ; the channel of the creek, at that place is fifteen 
or twenty feet deep, and from bank to bank on top of the bluff about thirty 
feet. 

By what degree of the imstinctive powers was all this engineering and truly 
great project accomplished. 

I have never seen the cutting ants fighting among themselves, or with any 
of the other species. [look upon them as the most peaceable, the most 
sagacious, and at the same time the most destructive of the ant kind. 


March Sth. 
The President, Dr. Hays, in the Chair, 


Thirty-six members present. 

The following papers were presented for publication : 
**On the Structure of Lopezia.” By Thomas Meehan. 
“ Mammalogical Notices.” By J. H. Slack, M. D. 


March 12th. 
Mr. CAssIn, Vice-President, in the Chair. 


Forty-two members present. 

The death was announced of Prince Maximilian, of Wied, a Corres- 
pondent. 

The following was presented for publication : 

‘The necessity of Nebular Rotation.” By J. Ennis. 

Prof. Cope exhibited the fossil skull of a large turtle, from a soft 
granular limestone belonging to the cretaceous formation of Barnsboro, 
Gloucester Co., N. J. It was characterized under the name of Euclas- 
tes platyops. The length of the skull is 11 inches; its breadth 8} 
inches. 


1867.] 


32 PROCEEDINGS OF THE ACADEMY OF 


March 19th. 
The President, Dr. Hays, n the Chair. 


Thirty-nine members and correspondents present. 
The following were presented for publication : 
‘* On Euclastes, a genus of extinct Chelonide.”’ By E. D. Cope. 


Prof. Leidy exhibited a number of plates of a forthcoming work on the ex- 
tinct mammals of Nebraska and Dakota, comprising about seventy species. 
Among these he exhibited the representation of a skullof a new ruminant 
which he characterized under the name of Agriochoerus latifrons. 

In answer to a question, Prof. Leidy remarked that he had never detected 
the sligbtest evidence of the former existence of the Hippopotamus in Ameri- 
ca. Remains reported as such had turned out to be infeiior tusks of Mastodon, 
&c. 

Prof. Cope presented to the Academy a young specimen of the whale, known 
as the Bahia Finner, procured near Bahia, Brazil, the length of which was 21 
feet. He said it belonged to the genus Megaptera, Gray, with the hunchback 
whales of sailors. The evidence consists in the very short di- and parapophy- 
ses of the cervical vertebre and the absence of all trace of acromion and co- 
racoid processes. The orbital processes of the frontal are narrowed externally 
and the muzzle considerably narrowed. Judging from the name, it possesses 
amore fully developed dorsal fin than the other Megaptera. It should be 
called Megaptera braziliensis. 


A letter was read from Prof. J. P. Kirtland, of Cleveland, Ohio, 
giving an account of the death of Major Robert Kennicott, which 
occurred on the 13th of May, 1866, at Nulato, on the Yukon River, 
600 miles above its entrance into Behring’s Sea. 


March 26th. 
The President, Dr. Hays, in the Chair. 


Thirty.nine members present. 

The resignation of membership ef O. N. Barnes was tendered and 
accepted. 

The death was announced of Washington L. Sherman, M. D.,.U.S. 
A., a member, on May 4th, 1865. 

The following were elected members : 

Samuel Ashhurst, M. D., Francis Ashhurst, M. D., Rev. I. L. 
Beman, Charles Smith, Thomas Earp, Charles Taylor, Moro Phillips, 
Samuel Welsh, Lewis Cooper, Benjamin B. Comegys, S. C. Morton, 
Mrs. E. P. Long and Miss Bohlen. 

The following were elected correspondents : 

Hon. George P. Marsh, Florence, Italy ; Dr. Gideon Lincecum, Long . 
Point, Texas; John R. Willis, Halifax, N. S.; and Samuel H, Scud- 
der, M. D., Boston, Mass. 

On favorable report of the respective committees the following papers 
were ordered to be published : 
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On the Structure of LOPEZIA. 
BY THOMAS MEEHAN. 


Lopezia, with its single stamen, is considered as an anomaly amongst ona- 
graceous plants ; but an analysis of L. miniata, D.C., shows the structure to 
be on the same regular plan with the rest of the order. The genus is described 
as having a four-cleft calyx, which for practical purposes it may be considered 
to have,—but two of the segments evidently belong to the corollate system, 
and two of the petals to the staminate axis, making the arrangement, from a 
structural point of view, to bea two-cleft calyx, four petals, and four stamens. 

It may be well to observe here, that in consequence of the spiral nature of 
the growth of plants, the different parts of what we term the same axis are 
not developed simultaneously. Stamens, petals, sepals and leaves, are, there- 
fore, though apparently from the same axis or verticel, rarely of the same 
size or form, and perhaps a careful microscopic examination might show that 
they never are. We may assume that the parts of the verticel which have the 
priority of development, will have at times a mechanical as well as physio- 


hold until some insect or other external agency touches the petal, when the 
stamen is released with great force, and the petal springs backwards instanta- 
neously on to the already expanded and spreading calyx, and the stamen at the 
same time bends back in an opposite direction, scattering its pollen on the 
back of the insect or the other disturbing cause. If this liberation has not been 
effected at anearly age, the stamen flies back at once into a position regularly 
corresponding to the sterile petal on the opposite side; but if early the grasp 
it has on the pistil by its clasping filament prevents it doing so. The whole 
arrangement with theprogress of the development seems the most effectual con- 
trivance that could possibly be devised to prevent a flower from fertilizing 
its own stigma.* 

Beneath these two stamens are two gland- bearing petals, which the analyzer 
will have no difficulty in deciding to be two stamens early developed, and par- 
taking, in consequence, of a petaloid character. By the overlapping of the 
bases when young these have been pushed out so as to be finally developed in 
one direction, and beneath them are two perfect petals, also twisted to go in 
one direction by the same law. 

We now come to the four-cleft calyx, and we notice that no sooner are the 
segments fairly expanded than the two weaker ones take the direction towards 
each other which characterizes the sets above them, leaving the two-cleft 
calyx to hold its position unchanged as such. These petaloid sepals have 
evidently been brought down to the position of the true sepals mechanically, 
by a temporary cohesion. If we assist very lightly a flower to open it bursts 
easily into two parts, almost precisely like the two-cleft calyx of Circea, its 


* This elasticity bas been noticed in Lopezia racemosa, Cay., by Curtis in Bot. Mag. t. 254. 
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next affinity, showing clearly that its most natural division is on the binary 
plan. 

It may be further noted in regard to Lopezia miniata, the only perennial 
suffruticose species I believe, that the smooth stem, which is considered a 
good character in distinguishing it, is only extant while the plantis in a flower- 
ing state. It has two distinct systems of growth. During the earliest it is as 
hirsute as the other species ; at the conclusion of its early summer growth it 
starts anew with a growth which ultimately flowers, and it is this only which 
is destitute of hairs. 

These notes are made from cultivated plants. 


MAMMALOGICAL NOTICES. 


BY J. H. SLACK, M. D. 


ANTHROPOPITHECUS TSCHEGO, 
Troglodytes tschego Duvérnoy, Arch. du Mus., vol. ix. 1857. 
Troglodytes calvus Du Chaillu, Proc. Bost. Soc. Nat. Hist., vol. vii. p. 267, 
1860. : 

Size about equal to that of the Anthropopithecus niger. General color black, 
sometimes grey in old age. Head bald, black and shining; chin of adult 
bearded. Ears large, much larger than those of the Anthropopithecus gorilla, 
though smaller than those of the Chimpanzee. 

Habitat.—The deep forests, and the table lands of equatorial Africa. 

Figure of skeleton, Duvérnoy, Arch. du Mus., vol. ix. 

Figure of entire animal, Du Chaillu, Equatorial Africa, p. 406. 

A fine adult skeleton of this rare anthropoidal ape, first noticed as a dis- 
tinct species by the late lamented Duvérnoy, has been for some time in the 
collection of the Academy, and has been regarded until lately as that of the 
A. niger. Fora full account of the osteological difference between the two 
species, I must refer to Duvérnoy’s most valuable and interesting paper; 
though, on placing the skulls of the two animals side by side, their specific 
differences must be apparent to the most superficial observer. 

A careful study of the species appears to me to clearly prove the 
fallacy of regarding the A. gorilla as the type of a distinct genus, as has been 
done by St. Hilaire, the tschego combining in a remarkable degree the charac- 
teristics of both genera. The cranial crests, so much insisted on as generic 
characters of the gorilla, are to be seen, though in a less degree of develop- 
ment, in the ¢schego, while with the black face of the goril/a are associated 
the large ears of the chimpanzee, and, in fact, all the characteristics of the 
animal are intermediate between those of the two genera. The names tschego, 
nshego and nchéko appear, from the accounts of travellers, to have been 
applied indiscriminately by the natives of equatorial Africa to all species of 
anthropoidal apes. 

To this species has been ascribed the faculty of constructing a nest or shel- 
ter among the higher branches of trees, as a protection from the inclemency 
of the weather during the rainy season. This, according to Du Chaillu, 
(Equatorial Africa, p. 407) is covered with leaves, compactly laid together, at 
such an angle as to readily shed the rain. The branches are fastened to the 
trunk of the tree with vines; the roof is generally from six to eight feet in 
diameter. Surely this roof-constructing power must place its builder the 
highest in the scale of the quadrumana. 

The only figure of this animal in the flesh that I have met with, is to be 
found in Du Chaillu’s work. The so-called young in the same plate, however, 
resembles in a most remarkable degree a daguerreotype from life of a young A. 
niger, which died some years ago in the Jardin des Plantes at Paris. It must 
therefore be received ‘‘cum grano salis.’’ 
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I have accepted for the genus the name given by De Blainville in his lec- 
tures, 1839, and quoted by Sénéschal (Dictionare pict. de Hist. Nat., article 
Quadrumana, 1839; Hollard, Elem. de Zool., 1839; Pouchet, Zool. Class., 
vol. i. p. 39, 1841, et al,) as not only being much more appropriate for a genus 
of animals living among the branches of trees, but also as the name Troglo- 
dytes is preoccupied, having been given to a genus of birds by Vieillot (Oiseaux 
de l’Amerique Septentrionale, p. 52, 1807) five years previous to its having 
been bestowed upon this genus of mammalia by Etienne Geoffrey St. Hilaire 
(Tableau des Quadrumanes, Annales du Mus., 1812). 


A, tschego—entire skeleton. 
Specimen No. 564. 
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From materials in the collection of the Academy I am enabled to present 
the following table of measurements of the skulls of the allied species of the 
genus Anthropopithecus : 

The method of measurement adopted is that suggested by Dr. J. A. Meigs, 
in his paper ‘‘on the Measurements of the Human Skull.”’ 


No. Name. No. Name. No. Name. 

564. A. tschego. 156. A. niger. 155. A. niger. 
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CynocEPHALUS poGuERA, Pucheran and Schimper, Rev. et Mag. de Zoologie, 
1856, p. 96; 1857, p. 57. 

General color olive-brown, the brown predominating on the body and exter- 
nal surface of posterior limbs; hands very dark brown, nearly black ; sides of 
head, belly, and internal surface of limbs yellowish-white, the hairs of body 
annulated with alternate bands of black and brownish-yellow, the brown pre- 
dominating upon the tail, which is terminated by a long tuft of hairs. Face 
paked. 

Habitat.—Central Abyssinia. 
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Measurements. 
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The specimen in the collection of the Academy above described was ob- 
tained by me for the institution from Messrs. Verreaux freres, of Paris, in 1861. 
It, with the type of the species, now in the magnificent collection of the Jardin 
des Plantes, was brought by Mr. Schimper from Central Abyssinia about the 
year 1855, These two specimens are, as far as I am aware, the only ones 
known to naturalists. Both are full-grown males. 

M. Schimper states that the animals of this species are gregarious in their 
habits, he having met with them in troops of from one to two thousand indi- 
viduals. They hunt their prey, which consists mainly of the small rumi- 
nants, in a manner similar to that of a pack of hounds; following the quarry 
until it is exhausted by fatigue, and then capturing and devouring it. Similar 
habits have been ascribed by travellers to the C. porcarius. It is also stated 
that the lion and leopard are unknown in the region inhabited by this baboon. 
A glance at the specimen under consideration would convince the observer 
that it is of a most ferocious disposition; the large canines and heavy lower 
jaw would be useless to an animal of quiet and peaceful habits, and, in fact, 
M. Schimper also informs us that it wages a continual war against the 
Dschellada (Theropithecus gelada),* which inhabits the same locality. 

The only baboon with which this species can be confounded is the C. por- 
carius, the form, size and habits of the two species being somewhat similar ; 
but they can readily be distinguished by their coloration, the porcarius being 
much darker. 

I have not been able to compare the skulls of the two species, but from an 
examination of the only specimens known, both being mounted skins, it 
would appear that the occipito-mental diameter of the skull is proportionately 
much greater in this species than in the porcarius. 

Mycetes palliatus Gray, Proc. Zool. Soc. 1848, p. 138, fig. vi. 

Under this name Dr. Gray has figured and described a monkey from South 
America, which presented most certainly all the characters required for the 
formation of a new species, though the specimens were young ; still the long 
hair of the back and the coloration were very different from any of the known 
South American quadrumana. Having received four specimens from the 
Smithsonian Institution which had been collected by the Atrato Expedition, I 
accepted the species in my Monograph of the Prehensile-tailed Quadrumana 
(Proc. A. N. S. 1862, p. 519). Ihave since had an opportunity of examin- 
ing other specimens from New Grenada, and have discovered, to my surprise, 
that it is merely the young of the Aluata niger. When very young the animal 
is of apale straw color, passing through all the intermediate shades of colora- 
tion in its pelage during its youth, and in adult age becoming entirely of an 
intense black color. The coloration of the palliatus is that of the period of 
the commencement of the second dentition. 


Macacus FUR, sp. nov., vide plate. 
General color reddish-brown, dashed with black, the hairs of the body and 
external surface of limbs being black throughout the basal two-thirds of their 


* A fine suite of specimens, male, female and young of the 7. gelada have been obtained from 
M. Verreaux, and are now in the Museum of the Academy. 
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length, and tipped with reddish-brown; breast, belly, and internal surface of 
limbs grey, somewhat darker on posterior limbs; tail, a tuft of hairs on the 
superciliary ridge, and a line extending from the external angle of the eye to 
base of ear, black; tail long, about equal to the body in length; hands dark 
brown ; fingers black; hair of occiput laying flat, neither forming a crest nor 
radiating from a common centre. 


Measurements. 
Specimen No, 1254. Philippines. <j’. 
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Skull (occiput broken). Bi-temporal, 2°3; bi-zygomatic, 2°7; fronto-men- 
tal, 3°2. Lower jaw: angle to symphysis, 2°6; angle to condyle, 1:2. 

This Macaque was obtained for the Academy some years since in Paris, by 
myself, and as great confusion occurs in regard to the species of this genus, I 
would have had great reluctance to describe it as a new species, had I not had 
the opportunity of comparing it with the various specimens in the great muse- 
ums of both Paris and London. 

The only previously described species of Macacus with long tails, and with- 
out radiating hairs or crests upon the top of the head, are the M. aureus (Js. 
Geoff., Voy. de Belang. 1830), of which the general color is pale red- 
dish-yellow, with limbs grey on their external surfaces; the M. cynomolgus 
(Desmarest, Mammalia, p. 65, 1820, Simia cynomolgus Linn.), which is 
olive, dashed with black, and tail much longer than the present species. The 
locality is also different. I have examined specimens of the cynomolgus from 
India, Bengal, Mauritius, Java and Sumatra, but have never met with one 
from the Philippine Islands ; the M. palpebrosus, which is thus described by 
St. Hilaire (Cat. des Primates, &c., Paris, 1851, p. 93): ‘* Les paupitres sont 
blanches, ainsi qu’une tache placée de chaque cOté au dessus de la paupiére, 
et contrastant avec la couleur fonvée soit de l’espace intermediére au deux 
taches, soit de la face ;”? and an albino specimen in the museum of the Jardin 
des Plantes, described by St. Hilaire as M. Philippinensis (Arch. du Mus., 
1843, t. xxxii. p. 568), which presents no distinguishing specific characters, 
—the form of the head being, however, entirely different from that of the 
M. fur. 

ads been informed by M. Jules Verreaux, who has spent some time at 
the Philippine Islands, that this animal is found only on the island of Luzon, 
and is there, unfortunately for the inhabitants, quite common. Though in- 
habiting the mountains and dense forests in the interior of the island, they 
frequently make nocturnal excursions to the sea-coast in large troops, utterly 
destroying the crops planted by the natives, especially those of turnips, a 
root of which they appear to be particularly fond. The specific name is be- 
stowed upon them on account of their thieving propensities. Their flesh is 
eaten by the natives, and considered a great delicacy. 


GaLAGo ELEGANTULUS Slack, Proc. A. N. 8. 1861, p. 153. 

Microcebus elegantulus J. Le Conte, Proc. A. N. 8. 1857, p. 10. 

Galago crassicaudatus Gray, Ann. Mag. Nat. Hist. vol. viii. 1861, p. 63. 

Otolicnus apacalis Du Chaillu, Proc. Bost. Soc. Nat. Hist. 1861. 

General color dark cinereous, the hairs being tipped with reddish-brown 
and grey during the basal two-thirds of their length. Tail cylindrical and 
bushy, tipped with white. 

Dr. Gray (loc. cit.) regards this species as identical with the Galago crussi- 
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caudatus of Etienne St. Hilaire (Ann. du Mus. 1812, p. 166). It is, however, 
in my opinion, entirely distinct. The specimen in the collection of the 
Academy, from the Du Chaillu collection, though adult, as may be 
seen by the examination of the skull, is at least one-third smaller than the 
typical specimen of the G. crassicaudatus in the Paris museum; the nose is 
more pointed, and the general coloration very different. 

The white tip of the tail, which is considered by Dr. Gray as accidental, I 
regard as a well-marked specific character, it being plainly indicated in two 
very young specimens, presented to the Academy by Dr. H. A. Ford 
several years since. One of these is decolorized by having been preserved in 
alcohol; the other is entirely of a dark slate color, with the exception of the 
white apex of the tail. 

A curious typographical error is to be found in Maj. Le Conte’s description 
of this species : the head is described as 1 foot 9 inches in length; for ‘‘ head” 
read—from muzzle to tip of tail. 


DavsBenToniA MADAGASCARENSIS Etienne St. Hilaire, Decade Philosophique, t. 
iy. p. 193, 1795. 

Cheiromys Madagascarensis Cuvier, Anat. Comparée, vol. i. 1800; Dict. des 
Sciences Nat. 

This most curious mammal, whose place in the scale of nature was for a 
long time a point of discussion between the most eminent European natural- 
ists, and which, even at the present day, has been regarded by some as a ro- 
dent (vide Tenney, Natural History, &., N. Y., 1865, p. 2, fig. 57), though 
the manner of growth of its incisors is entirely different from that of the ro- 
dentia, was first described by the elder St. Hilaire under the generic name of 
Daubentonia, in 1795. In 1800, Cuvier, who long held that the creature was 
a rodent, re-described it under the name of Cheiromys, xp, manus ; wc, mus. In 
the Diction. des Sciences Naturelles, 1816, Art. Aye Aye, he gives his reason for 
the change, made, it is said, with the consent of the original discoverer, in the 
following words: ‘‘ Nous avons préféré Cheiromys, parceque l’usage de donner 
des noms d@’homme n’est point recu en zoologie comme en botanique.”’ Is 
this sufficient ground for a change ? In our opinion certainly not, unless the 
absurd rule first promulgated by the French naturalists, which would compel 
us to ‘‘considérer comme non avenus (toutefois en les citant en synonymie) les 
noms tombés en désuétude”’ (Zs. Geoff. St. Hilaire, Cat. des Primates, p. xi.,) 
should be generally adopted, which would still further confuse the work of 
zoological nomenclature, begun by Adam, and far from being completed at 
the present day. 


April 2d. 
The President, Dr. Hays, in the Chair. 
Thirty-eight members present. 
The following papers were presented for publication : 
‘¢Qn dioicceus forms of Vitis vinifera.” By Thomas Meehan. 
The death was announced of Dr. George Jiiger, of Stuttgart, Corre- 
spondent. 


April 9th. 
The President, Dr. Hays, in the Chair. 


Thirty-six members present. 
The following papers were presented for publication : 
“Description of New Texan Myriapoda.” By Dr, H. C. Wood, Jr. 
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‘On two new Minerals from Chester Co.” By Isaac Lea, LL. D. 

Prof. Cope exhibited several vertebrae of a Gavial from the creta- 
ceous marl of Burlington Co., N. J., and proposed for the new species 
the name of Thoracosaurus brevispinus. 

A letter was read from George W. Tryon, Jr., offering his collection 
of Shells to the Academy on certain conditions, which, on resolution, 
were accepted. The collection consists of over 10,000 species, in ad- 
dition to 100 jars of alcoholic specimens, mainly of naked mollusea. 
The collection is particularly rich in recently described species. 


April 16th. 
The President, Dr. Hays, in the Chair. 


Thirty-eight members present. 
The death was announced of Dr. C. W. Pennock, on the 14th inst., 
a member. 


April 23d. 
The President, Dr. Hays, in the Chair. 


Thirty-three members present. 

The following was presented for publication : 

“ A third study of the Icteride.” By John Cassin. 

The death was announced of Mr. Samuel C. Morton, a member. 


* 


April 30th. 
The President, Dr. Hays, in the Chair. 


Thirty-three members present. 

The following were elected correspondents : 

Col. F. F. Cavada, U. S. Consul at Trinidad; Eugene Gaussoin, of 
Baltimore ; Alpheus Hyatt and F. W. Putnam, of Salem, Mass. 

The following were elected members : 

Wm. Hay, James H. Little, Beauveau Borie, J. Ross Snowden, Wm. 
W. Keen, Jr., M. D., Edward J. Nolan, M. D., Charles Magarge, 
Charles 8. Coxe, Isaiah V. Williamson, Matthew Baird, Charles 
Wheeler, Robert H. Gratz, Adolph E. Borie, H. Pratt McKean, Geo. 
F. Tyler, Wistar Morris, Joseph F. Page, Israel Morris, A. Campbell, 
Thomas A. Scott, H. H. Houston, Charles Spencer, Gustavus S. Ben- 
son, Wm. A. Blanchard. 

On favorable report of the respective Committees, the following were 
ordered to be published : 


On EUCLASTES, a genus of extinct Cheloniide. 


BY E. D. COPE. 


This genus is established on a species represented by a single imperfect 
cranium, procured by Thos. Heritage from his marl excavations near Hurff- 
ville, in Camden Co., N. J. The matrix in which it is preserved is very simi- 
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lar to that near Vincenttown, in which the cranium of the Thoracosaurus 
neoce#sariensis was discovered, being a coarse granular limestone in 
many places, with numerous black rounded grains of perhaps phosphate of 
iron or hornblende. It is abundantly penetrated by Teredo tibialis Mort., 
contains Gryphaea vomer abundantly, and has afforded the only specimen 
of Aturia from the eastern cretaceous beds, which I have called A. paucifex.* 
The bed is but a few inches thick, and is frequently interrupted, and is over 
and underlaid by the green sand of Cook’s middle bed. 

The physiognomy of this large turtle, in the obliquely expanded zygomata 
and short muzzle, is like the Pleurodire genera Podocnemis Wagl. among re- 
cent Chelonia, and Bothremys Leidy, of the same age, among extinct forms. Its 
completely overarched temporal fosse add to the impression of its affinity to the 
former genus, but on inspection of the vomer, it is found to be, as in the true 
Cheloniidz, largely developed on the palatal surface between the o. 0. maxil- 
laria, and to extend to a posteriorly situated nareal opening. Though this 
element is unossified in the Chelonioid types of Pleurodira, Peltocephalus and 
Podocnemis, it is well developed in the family Chelydide (Agassiz), and the 
peculiarity of the cretaceous species might still exist in this sub-order. As it 
is a matter of much interest to determine the precedence in time of the two 
sub-orders of Chelonians, I have taken pains to remove the matrix from the 
orbital and nasal cavities, so as to determine the structure of the prefrontal 
bone. As I have elsewhere pointed out, this sends downward a column to the 
vomer, either vertically or directed obliquely inwards, in all the Cryptodira, 
while in the Pleurodira the column is wanting. 

It might be reasonably anticipated that, in the period of the Cretaceous, the 
Iess typical sub-order now characteristic of the Southern Hemisphere would 
abound, if not entirely prevail. Its genera occur in the different epochs of the 
Jurassic period, and Prof. Agassiz suspects one, at least, of the Cretaceous 
Cheloniz of Europe to be really Pleurodire. The species herein described, 
however, I must refer to the true Cheloniide, and consider it as an undescribed 
genus, having marks of resemblance to the Trionychide and Hydraspidide. It 
differs from Chelonia in its large naso-palatal foramen, thus resembling Trio- 
nyx, in the complete flooring of the nasal meatus by the vomer and palatines 
as far back as the line of the inferior openings of the orbits, and by the shallow- 
ness of the palate and slight developement of the alveolar margin. 

The diagnosis will be as follows: that of Bothremys a Hydraspid, which has 
furnished the only other cranium from the same formation, is introduced. It 
also has the vomer osseous, extensively in contact with the maxillaries on the 
palatine surface. 


BoturemMys Leidy. Posterior nares separating vomer from o. o. palatina; pre- 
maxillary margin concave, involute; alveolar surface profoundly concave, 
vomerine surface a sulcus. Nasal meatus floored in front. 


Euctastes Cope. Maxillaries and palatines separated throughout by the pro- 
longed vomer ; posterior nares opposite palatal front margin of orbits; pre- 
maxillary margin projecting, beak-like; alyeolar face little concave, vomer 
forming a central ridge. Floor of nasal meatus perforate for hook of man- 
dible. 


While Bothremys had an inferior mouth and projecting muzzle, as in the 
modern Hydraspides, the nostrils of the Euclastes were superior and behind 
the short projecting beak. The orbits are not, asin the Macrochelys of the 
Mississippi, far anterior and reduced in size, but their centres are distant from 
the end of the muzzle (measured axially) more than one-third the total length 
of the cranium. 

The descending portion of the prefrontal is very wide, and equal to the width 


* Proc. Academy, 1866, p. 3. 


[April, 


NATURAL SCIENCES OF PHILADELPHIA. 41 


of the maxillary outside the lachyrmal foramen; the latter is small. Inter- 
nally the columns of the prefrontals converge below to nearly an acute angle, 
and are directed forwards along the vomer. They restrict the nasal meatus 
extensively, leaving its diameter less than that of the columns. On the muzzle 
the prefrontals have but a short common suture, admitting the frontal far be- 
tween them. The internal nostrils have a diameter each side the septum, 
equal to that of the meatus between the prefrontals. 


Evcuastes PLATyors Cope. 

Premaxillaries narrow, rounded in front, maxillary outline nearly straight to 
below anterior rim of orbits, where the breadth of the muzzle is four inches, 
length to end of muzzle only two. Plane from top of prefrontals to maxillary 
margin straight, oblique. Maxillary margin with a gentle sigmoid flexure. 
Squamosal much expanded below and behind orbits. Frontal region flat, pa- 
rietal rising behind. Nasal meatus subquadrate, slightly narrowed below, its 
palatal foramen with a free lateral osseous margin. Alveolar ridge divergent, 
little projecting above the oblique surface ; the latter is most concave behind 
on each side the vomer, and presents no ridges, and few nutritious foramina. 
Line of common suture of o. 0. maxillaria in front of vomer, in a sulcus. Pala- 
tines cuneiform with everted margins posteriorly, latter most elevated on each 
side the small choanal opening, which is bounded in front by the projecting pos- 
terior knob of the vomer. The maxillaries are very massive, and underlie more 
than two-thirds the area of the orbits; they receive a very extensive descend- 
ing portion of the prefrontals, their union extending so far towards the median 
line as to leave but a narrow nasal meatus. This offers a powerful resistant 
face to the motion of the mandible. The posterior, orbital margin is -75 inch 
in thickness, and is at right angles to its alveolar margin. Pterygoids almost 
entirely broken away. The following measurements will furnish the best data 
for a comprehension of the form in detail : 


In. Lin. 
BiGia lon eM NGK AME eccccores seeccc-<eosicasatsescleacsscensecceccineses cosoondateac 11 
STeHOoneDeHIMGVOMDSssce--celacaore soccrccecasteniioseseces! eesceceescesessonecmass 8 6 
« between posterior margins Orbits..............cseeees C69 COCCORACOC 5 2°5 
PEAS D AMLCTOR OURAN WAG cu. .ceesp-cenncaes i ssienss Gas ne GoudKubmeCneh condce Baoodnce 2 2:5 
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Menuienreniaxtllariesesss cco scsaansccdesesaachrescesassitiencacicgs casciscs ost vécaeesstell 1 
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ee from premaxillary margin to end vomer........ gecenscaceadecessecia 9 
Width posterior nares together......... cssseceseeersenes Sahinaes space sbiophee oer 1 165 
«palatine bone opposite end of vomer........ ..... weaver paerescecae 9 
& yomer near anterior CXtremity......c.nscccsceccescsseses pcasbeivwaenesae f 
PEREALCRE MisOtAr OF OBI censspn nes udas-anecnsnrtontnersye “anreseaseease sees eaenide 6 
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The broad, regular alveolar surfaces have no doubt supported a massive 
corneous table, in some degree like that of Platypeltis ferox, and with little 
or no external cutting margin. This arrangement, as well as the compactness 
of structure, is appropriate to a nutrition dependent on crushing more or less 
hard bodies, as molluscs. That the Ostrex, Terebratule, ete , of the sea coasts 
or estuaries in which it lived formed much of its food, is therefore quite pro- 
bable. 

Estimating the proportions to have been similar to those of Hydraspis 
maximiliani, the dimensions of the Euclastes platyops were— 
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Ft. In. 
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Note on Dioiceus forms of VITIS VINIFERA, L. 
BY THOMAS MEEHAN. 


The different species of Vitis are so closely allied that the systematist is often 
puzzled to find distinguishing characters, and hence liable to give too much 
importance to points really of little value. 

De Candolle, in his Prodromus, divides Vitis into two sections, according to 
the inflorescence,—one, natives of this country, with imperfect flower ( Diowcze 
aut polygamx, American) ; the other, perfect and Old-world forms (Hermaphro- 
ditx, in orbe veteri indigene),—but as Vitis is not of a true declinous type, but 
of that class which suppresses or develops its sexual organs according to cir- 
cumstances, such a division is at best of doubtful value. 

Vitis vinifera, the great type of Asiatic forms, has not probably been observed 
closely in a natural state; and under cultivation, in the hands of cultivators 
who value the vine for its fruit only, barren plants would not likely be pre- 
served. Yet pistillate or female plants do not seem uncommon, for De Can- 
dolle says (vol. i. p. 633,) ‘““Seminibus numero variis imo interdum omnibus 
abortivis,” these seedless grapes being most likely the product of unimpreg- 
nated ovaries. 

That male plants do exist is, however, proved by a specimen, in the Acade- 
my’s Herbarium, of Vitis vinifera mascula, gathered near Naples by Tenore. 

In the endeavor to distinguish forms of Vitis vinifera from American species, 
its hermaphrodite character is still often insisted on; but with the demonstra- 
tion of the existence certainly of male flowers, and the probable existence of 
female ones, this distinction becomes too uncertain to be of much value. 


Descriptions of new species of Texan MYRIAPODA. 
BY DR. HORATIO C. WOOD, JR. 


Genus CERMATIA. 
C. Linceci. 

C. dilute brunnea, linea mediana saturate viride et alteris lateralibus inter- 
dum obsoletis ornata; stomatis dorsalibus singula maculis duis laete rubris 
marginata. 

This handsome species is of a brownish color, with the dark green median 
stripe often involving nearly the whole of the posterior portion of the dorsum. 
The lateral stripes appear to be sometimes wanting. The head is marked much 
as in C. forceps ; in the dried specimen it is of a nearly uniform reddish ferru- 
ginous color. The scuta are roughened with rather distant small spines; their 
margins are thin, elevated, without conspicuous spines. The antenne are of 
the same color as the head, as indeed are all of its appendages. The spots 
bordering the dorsal stomata are somewhat kidney-shaped, and of a scarlet 
lake color. 

The under surface of the body, the cox and femora, are of a light brown 
color. The tibie and tarsi are of a dark greenish tint. The metatarsi are of 
nearly the same tint as the head; the first article is about equal to the next 
five in length. The sterna are rather deeply impressed with a median longi- 
tudinal line. The body of the largest specimen in my possession is about seven 
lines in length. 

The foregoing description is taken chiefly from dried specimens, in which the 
coloration, I presume, does not differ materially from that of life. 
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Dr. Lincecum states, in his letter accompanying the specimens, that their 
favorite haunts are under stones, in hollow logs, and especially about unused 
fire-places. He also says that they are not half the size of C. forceps. In dedi- 
cating this species to Dr. Lincecum, I do it as a well merited token of respect 
for his untiring zeal as a field naturalist, and for the liberality with which he 
furnishes others with the results of his own industry. Iam indebted to the 
Doctor for all the species described in this paper. 


Genus POLYDESMUS. 
P. IMPURUS. 

P. dilute brunneus fusco variatus ; scutis rubro marginatis; scuto anale tri- 
angulare, apice elongato truncato; appendicibus masculis, robustis, spina 
terminale haud pilosa. 

The color is a light brown, finely mottled with dark brown, the dark color 
predominating in the central portions of the scuta, the light on the lateral 
parts. The scuta are ornamented with a narrow reddish flesh-colored line 
both on their posterior and lateral margins, which is, however, more pro- 
nounced on the lateral margins ; the first scutum has a similar line on its ante- 
rior margin. The vertex has a strongly pronounced median line. The antenne 
are filiform, somewhat pilose, and like the ventral surface and pubescent feet, 
a light yellowish brown. The male appendages are robust, their blunt 
distal end is covered with long hairs, and gives origin to two spines, neither of 
which are hairy; the larger of these is regularly curved, except at its extreme 
point, where it is abruptly bent ; the other is slender, curved, and acute. The 
total length of the body and head is about an inch. 

This species is closely allied to P. hispidipes, differing from it, however, in 
coloring and in the form of the genital appendages. I have not examined any 
females. Dr. Lincecum informs me that it is rare in Texas, especially in dry 
seasons, and is found chiefly under old cow dung. Its favorite haunts suggested 
its name, although it is one of our handsomest species. 


Genus IULUS. 
I. causius. 

I, cesius, brunneo annulatus; antennis filiformibus, modicis, pilosis ; capitis 
vertice subnigra, superticie antica dilute brunnea, margine antico modice 
emarginato ; scutorum lateribus canaliculatis; mucrone modice magno, recto, 
robusto; segmentis 56, haud pilosis. 

The color of this species is a sort of bluish gray, more or less involved in 
the brown rings. The antenne are slender, and not at all clavate. The sides 
are chased with moderately close channels, which on the anterior scuta are 
strongly pronounced, but on the posterior are somewhat obsolete. The last 
scutum is prolonged into a somewhat blunt mucro, at least the latter is 
quite obtuse in the only specimen which I have seen. The male genital ap- 
pendages are composed, as in the allied species, of two parts. The chief of 
these gives origin on the outer part on each side to a process, which is bifur- 
cated almost to its base; the arms which thus originate are separated by 
a narrow fissure, one of them is thin, broad, and distally narrowed to a point ; 
it is so placed as to present its broad aspect somewhat obliquely towards the 
flank of the animal. The other is shorter, clavate, distally coarsely profusely 
pilose, and set as it were at an angle to the first, so as to face obliquely back- 
wards. The inner portion of the male appendages consists on each side of two 
slender, subcylindrical, smooth processes, which are united at their bases ; the 
shortest of them is nearly straight, the longer somewhat bent. The total 
length of my specimen is nearly two inches. 


I. DIVERSIFRONS. 

_ I. saturate brunneus, linea nigra mediana et seriebus lateralibus macule ni- 
gre ornatus; capitis vertice subnigra, superficie antica cinerea, margine antico 
distincte emarginato ; mucrone modice magno, recto; segmentis 52. 
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The antenne of this species are filiform and pubescent. The male genital 
appendages are composed on each side of two parts, the outer of which is 
broad, thin, and very irregular, ending in two processes, of which the outer is 
short, very strongly expanded distally and pilose, and often of a black color; 
the inner is longer and more irregular, narrowing from the base, distally it is 
bent nearly at right angles to itself, ending’ in cylindrical points. The inner 
of the two parts is composed of a single irregular, thin process, which has at 
first somewhat of the swan-neck curve, and near its end is bent sharply at 
right angles to itself; it gives origin to two sharp spines, one arising from the 
angle and the other from the shaft, so as to be, as it were, shielded by the bent 
portion. The female appendages are similar to those of J. impressus, differing, 
however, in the shape of the lower plates on each side, which give more the 
appearance of a volute shell than of a bivalve. The total length of the head 
and body is about two inches. 

This is a species of which I received a single specimen in a large collection 
from South Illinois, and mentioned under J. impressus in my monograph. 
It appears to be rare in the Western States, but very plenty in Texas. 


On two New Minerals from Chester Co., Penn. 
BY ISAAC LEA. 


On a visit last summer to the well known Corundum locality near Unionville, 
Chester Co., my attention was attracted to an adhering fibrous mass, on the side 
of a large piece of Corundum on the farm of Mr. John Lesley, Jr. This was evi- 
dently different from any mineral accompanying Corundum which I had ever 
seen ; and the application of my chisel showed at once that it had no outward 
characteristic of that exceedingly hard mineral. On the contrary, the edge of the 
instrument easily penetrated it, but at the same time it was tough and adhered 
so closely to the side of the mass of Corundum that it was with great difficulty 
I got quite a large piece off without breaking it up. Subsequently I took my 
friend Mr. Jefferis to the spot, and we obtained the remaining portion. On the 
careful examination of other masses of Corundum in possession of Mr. Lesley 
we could find no more of it. We found, however, pieces of a soft mineral which 
had a lamellar structure, and which I think will prove to be the same substance 
when they shall both be analysed. Believing that these are varieties of the 
same mineral, and that it has heretofore not been observed, I propose to call it 
Lesleyite, after the proprietor of the farm where it was found. 

On some of the masses of Corundumwe found very fine large lamellar crystals 
of Emerylite, some of the cleavage laminz of which were one to two inches long 
and more than an inch broad. Some of these crystals exhibited well defined 
hexagonal prismatic sides. I believe no such fine specimens of Hmerylite have 
been found elsewhere. Ina few cases there were beautifully decremented 
crystals. In some of the cleavage plates may be observed irregular red spots, 
which under the microscope are transparent and of a bright color, but they 
present no regular crystalline form and are, no doubt, composed of one of the 
oxides of iron. When thin laminz were subjected to the polaroscope the red 
color was unusually brilliant. 

Connected with these crystals of Hmerylite and passing into and through 
them, are dark green hexagonal, translucent Tourmalines, in prisms often an 
inch long, some of them being one-tenth of an inch thick. Thereis also much 
black Tourmaline connected with the Corundum. 

The most important and rarest mineral of this locality is, however, Diaspore 
(Dihidrate of Alumina.) This I found in connexion with the large cleavage 
plates of Emerylite which surrounded the crystals of Diaspore, imbedding them 
in the mass. Some of the Diaspore was in lamellated masses of two to three 
inches and often of adamantine brilliancy. Some of the crystals of Diaspore 
are of a pure opaque white, while others are of a fawn color inclining to topaz 


(April, 


NATURAL SCIENCES OF PHILADELPHIA. 45 


color. Others again are greenish and splendent. The prisms are hexagonal 
with four terminal planes, somewhat like the figure in Dana’s Mineralogy. The 
largest I found is imperfect and measures in length an inch, and in breadth 
three-fourths of an inch. The finest and most perfect one is eleven-twentieths 
of an inch long and five-twentieths thick, being well terminated at both ends 
with four planes. Two small ones, about three-tenths ofan inch long, are ter- 
minated also at both ends with four planes. These as well as some other 
crystals present very closely the color and appearance of crystals of Topaz. One 
of the crystals of Diaspore had a crystal of transparent green Towrma@fine pass- 
ing through the middle of the prism and the whole was enveloped by lamellar 
crystals of pearly Emerylite, showing that the Tourmaline was first crystallized, 
then the Diaspore and lastly the Hmerylite. Mr. Jefferis also obtained some 
fine specimens. 

Another species of mineral, which I believe heretofore unnoticed, belongs to 
the Mica Family. It is found only imbedded in the masses of Lesleyite. It has 
a gray metallic color resembling Zine. It is translucent only in thin cleavage 
laminz. I propose to call this Puattersonite, after Mr. Johnson Patterson, the 
owner of the adjoining farm, and where the large masses of Corundum were 
first found, one of which weighed four thousand pounds. Mr. Patterson has 
always most liberally promoted the objects of Mineralogists who have visited 
him in search of minerals, and it is due to Mr. Lesley to say the same of him. 

Lesleyite. Fibrous or lamellar, sometimes inclining to massive. Color 
whitish passing into reddish. Hardness about three. Streak white. Before 
the blowpipe parts with its water and becomes opaque white. Does not fuse 
with borax. Does not dissolve in muriatic acid. Under the microscope it pre- 
sents no observable characteristics. Its gravity is greater than that of quartz. 
There is a disposition in the crystalline fibrous structure to diverge from a 
central point to be stellate, and in one crystal before me the radiating fibres 
are nearly four inches long. 

Pattersonite. Basal cleavage imperfect, rarely if ever presenting an hexago- 
nal prism, but disposed to present triangular plates, which joining make a sub- 
tetrahedral mass. The lamine are not flexible and but slightly translucent. 
The color is metallic, bluish gray, resembling Zme. The streak is grayish. 
Before the blowpipe parts with its water, but does not exfoliate like Jefferisite, 
nor does it intumesce like Cryophyllite and Lepidomelane, both of which fuse 
easily. With borax melts into a black bead. Does not dissolve in muriatic 
acid. Hardness about two. Under the microscope, with a power of one hun- 
dred diameters, many imperfect black plates may be observed, some of which 
are hexagonal, and they are probably one of the oxides of iron, Géthite ? 

This mineral may easily be distinguished from Muscovite by its crystalline 
form, by its color and by its opacity. From Clinochlore by its lighter color, its 
form of crystals, its transparency and its want of elasticity of laminae. From 
Cryophyllite by its lighter color and its want of easy fusibility. From Lepido- 
melane by its lighter color, its want of easy fusibility, its crystalline form, &c. 


A third study of the ICTERIDZ. 
BY JOHN CASSIN. 


3. Sub-family Icrerinz. 


Having for examination one of the most extensive collections of the birds of 
this group ever got together, and which includes a large number of specimens 
in young and immature plumage, as well as adults, with the sexes carefully 
marked, I have given short descriptions of all the species, and the various 
plumages of females and young, so far as they can be clearly determined. Of 
such species as I have not specimens, but of which I have no reason to doubt 
the validity, I have copied the original descriptions. 
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This large and comprehensive series is composed essentially of the collection 
of the Philadelphia Academy, the fine and in fact extraordinary collection of 
the Smithsonian Institution, placed at my disposal with the usual generosity 
and true scientific spirit of that great Institution by Professor Joseph Henry, 
its accomplished Secretary, and the fine collection of my friend, that dis- 
tinguished ornithologist, Mr. George N. Lawrence, of New York. The collec- 
tion of the Philadelphia Academy contains nearly all the species mentioned in 
this memoir, mainly derived from the Massena collection, but the labels indi- 
cating locality are not always sufficiently explicit,—in which respect, however, 
those of the Smithsonian Institution and of Mr. Lawrence are generally entirely 
authentic and satisfactory. 


I. Genus ICTERUS, Brisson. 
Genus Icterus, Briss. Orn., ii. p. 85 (1760), 


1. Icterus. 


1. IcteERUS VULGARIS, Daudin. 
Icterus vulgaris, Daud. Traite d’Orn. ii. p. 340 (1800). 
Oriolus Icterus, Linn., Syst. Nat. i. p. 161 (1766). 
Coracias Xanthornus, Scop., Ann. Hist. Nat. i. p. 39 (1768); not C. Yan- 
thornus, Linn., Syst. Nat. i. p. 108 (1758). 

Aud. B. of Am., oct. ed., vii. pl. 499. Buff. Pl. Enl. 532. Catesby Car. 
App. pl. 5. 

Large; plumage of the throat and neck in front elongated, linear and pointed; bill 
nearly straight or slightly curved. A naked space behind the eye. Wing rather long, 
third and fourth quills longest; tail rather long, feet robust. Adult £. Head black ; back, 
wings and tail black; shoulders yellow, greater coyerts white, and edges of shorter quills 
white, forming a longitudinal band of white on the wing. Neck behind, rump, and entire 
under parts usually rich orange yellow, frequently paler yellow, and inclining to lemon or 
sulphur yellow. Bill dark bluish-black, base of under mandible light blue, frequently 
nearly white; legs bluish-brown. Total length about 94% to 10 inches; wing 4% to 5, tail 4 
to 444 inches. Younger. Like the adult, but with the black plumage tinged with brown. 
Quills dark brown, under parts dull gamboge-yellow. Total length about 9 inches. 

Hab—Northern South America, Venezuela, Guiana, Rio Negro, northern Brazil, 
Jamaica? southern United States? Spec. in Mus. Acad., Philada., and Mus. Smiths., 
Washington. 

Easily recognized by its lengthened beard-like feathers on the throat and 
neck, its large size, and wide stripe of white through the wing longitudinally 
from the yellow of the shoulder to the end of the secondary quills. The next 
species has, however, all these characters, and is probably not distinct. I have 
only seen this species from Northern South America, though one specimen in 
the Smiths. Mus. is undoubtedly from Jamaica; but this bird is so common in 
cages that almost any locality is possible! 


2. IcrERUS LoNGIROSTRIS, (Vieillot). 
Agelaius longirostris, Vieill. Nouv. Dict. xxxiv. p. 547 (1819). 
Icterus longirostris, (Vieill.) Bonap. Consp. Av. i. p. 435. 
.—Nor ; iG 4 N ” - 
Acad Philada, and Mus. Bafta Wacbiapeemieiies jo omar a aa 
This species, if such it is, may be distinguished from the preceding by its 
more slender and rather longer bill, and the specimens that I have seen are 
a pale lemon-yellow, instead of the usual orange-yellow of J. vulgaris; but it 
has the same description of lengthened and linear feathers on the neck in 
front, and the longitudinal band of white on the wing. In this bird the black 
of the head perhaps extends downwards on the neck further than in the pre- 
ceding, but the general distribution of colors is very nearly the same. The 
character indicated by Bonaparte as above, “sed cervice nigra,” I fail to recog- 
nize. It is a species of but very imperfect respectability. 
One specimen in the Smithsonian Mus., labelled as this bird in the hand- 
writing of that excellent ornithologist, Jules Verreaux, is from Carthagena 
New Grenada; others, in the Academy Mus., are without labels indicating 
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locality. This bird and the preceding are not uncommon in the cities of the 
United States on the Atlantic seaboard, as cage-birds. 


3. IcTERUS AURANTIUS (Hahn.) , 
Xanthornus aurantius, Hahn, Voeg. pt. vi. p. 1 (1820). 
“ Xanthornus aurantius, Wagler,’’ Hahn, as above. 
Oriolus Jamacaii, Gm. Syst. Nat. i. p. 391 (1788). 
Jamacaii Brasiliensibus, Mareg. et Piso, Hist. Nat. Brasil, p. 198 (1648). 

Hahn, Voeg. vi. pl. 1. Prevost, Ois. Exot. pl. 70. 

Easily distinguished from the preceding by the feathers of the throat and neck 
being somewhat lengthened only, but of the usual form (not linear nor pointed, as in the 
preceding). Greater wing coverts black, a large triangular spot of white on the wing (not 
a long wide stripe, as in the preceding). Naked space behind the eye, small. 

Large, bill nearly straight, pointed ; wing rather long, third, fourth and fifth quills long- 
est; taillong; feet robust. Head, back, wings and tail black, shoulders orange-yellow, 
wing with a large triangular spot of white. Neck behind, rump, and entire under parts 
rich orange-yellow. Bill bluish-black, lighter at base of under mandible; legs dark brown. 
Total length about 10 inches; wing 414, tail 414 to 434 inches. Adult male. Female rather 
smaller, but similar in colors. 

Hab.—Brazil; Bahia; Cearé. Spec. in Mus. Acad. Philada., and Mus. Smiths. Washing- 
ton. 


This species can readily be distinguished from J. vulgaris, with which it has 
been frequently confounded, by the absence of the long beard-like feathers of 
the throat which characterize the former bird, and other strong characters. 
The fine orange color prevailing in this group of birds attains a maximum in 
this beautifui species, and seems especially rich and inclining to brilliant red- 
dish in specimens from Northern Brazil. This bird and LZ. gularis are the larg- 
est of this genus, both being rather larger than J. vulgaris. 

The proper name, by right of priority, for this species, is undoubtedly Jama- 
eaii of Gmelin, which seems to have been adopted from Marcgrave and Piso, 
as above. This name bears no relation nor intimation whatever to the island 
of Jamaica, but is apparently an attempt to Latinize the native name “‘Jamac.” 
It is, however, ‘too readily to be misunderstood, and on that account I do not 
regard its adoption as expedient, especially as I have J. vulgaris undoubtedly 
from Jamaica. Numerous specimens in the Acad. Mus. and in Smiths. Mus., 
from Brazil. The finest plumage, and apparently most perfectly adult, are 


from Ceara, Northern Brazil. 
2. Euopsar. 
4, Iorerus croconotus (Wagler.) 
Psarocolius croconotus, Wagl. Isis, 1829, p. 757. 

Dumont, Dict. Sci. Nat. Atlas Ois. pl. 50, fig. 1. Guerin. Icon. Reg. An. Ois. 
pl. 20, fig. 1. 

Large, with the front, face and throat only black (not the entire head, as in the preceding 
three species). Bill nearly straight, and rather short, a naked space behind the eye; wing 
moderate ; tail rather long; legs stout. Adult ¢. Head above, and entire body above and 
below rich orange-yellow, tinged with red, especially on the top of the head and neck be- 
hind. Front and wide space on the throat, and sides of the head enclosing the eyes, shin- 
ing black. Wings and tail black, shoulders orange-yellow; a triangular spot on the wing, 
white, scapulars yellow, tipped with black, under wing coyerts fine chrome yellow. In 
some specimens there are a few black feathers on the back. Bill bluish-brown, lighter at 
base of under mandible. Total length about9¥4 inches; wing 4%, tail 4144 inches. Female. 
Like the male, but smaller, and yellow plumage frequently tinged with dull gamboge 
yellow. Total length about 8¥44 inches. In some specimens of this species the feathers of 
the throat and neck in front are somewhat elongated and linear (as in J. vulgaris). 

Hab.—Brazil; Bolivia; “head waters of the river Huallaga, Peru.” Spec. in Mus. Acad. 
Philada., and Mus. Smiths. Inst. Washington. 

This splendid species may be regarded as rivalling the preceding (J. auran- 
tius), and is another beautiful bird. Numerous specimens in the Smiths. Mus. 
are from the Rio Parana, Brazil, and other localities in that country, from Bo- 
livia, and in a fine collection made by Mr. Walter 8. Church on the river 
Huallaga, Peru, as above. The Acad. specimens are from Brazil; specimens 
from Capt. Page’s expedition to the Rio Parana, and labelled “ Brazil,” are the 
smallest. The figures cited above are sufficiently good for the easy recognition 
of this fine species, which has often been confounded with the preceding. 
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5. IcrERUS PECTORALIS (Wagler). 
Psarocolius pectoralis, Wagl. Isis, 1829, p. 755. 
Teterus guttulatus, Lafres. Mag. Zool. 1844, p. 1. 
Mag. Zool. 1844, pl. 52. Des Murs, Icon. Orn. pl. 10. 


Adult. About the size of the preceding, I. croconotus. Breast spotted with black, shorter 
quills widely edged externally with white, back black. Head above, sides of neck, 
rump, and entire under parts, orange-yellow, deepest and reddish-orange on the head. 
Throat, lores, back, wings and tail black. Base of tail pale yellow; shafts of tail feathers 
(at base) white ; bill bluish, lighter at base of lower mandible; legs light colored (in skins). 
Total length about 814 to 9 inches ; wig 4 to 44, tail 4 to 434 inches. 

Younger. Tail olive-green, quills dull brown; black plumage of the back edged with 
‘greenish. 
© Hab.—Central America; Nicaragua; Costa Rica. Spee. in Mus. Acad. Philada., and 
Smiths. Mus. Washington. 


Easily recognized by its spotted breast, and well represented in the plates 
cited above. Specimens in the Acad. Mus., Philada., from San Juan de Nica- 
ragua and Coban, Vera Paz, and in the Smiths. Mus., Washington, from Nica- 
ragua and Costa Rica. <A very fine, large species, apparently abundant in 
those countries. The edging of the shorter quills forms a long triangular spot 
of white in the terminal half of the wing, and there is a smaller spot of white 
near the base of the first primaries. Specimens from Nicaragua are the largest. 


6. IcrERUS PUSTULATUS (Wagler). 
Psarocolius pustulatus, Wagl. Isis, 1829, p. 757. 
Pendulinus Californicus, Less. Rev. Zool. 1844, p. 436. Oeuv. Buff. Supp. 
Vil. p. 333. 

Adult ¢. Smaller. Back with longitudinal ovate spots of black, detached, isolated, and 
frequently not numerous in the adult, but larger, confluent, and inclining to form longitu- 
dinal stripes of black on the back in the younger or adolescent male. Head and body 
above and below orange-yellow, frequently deep reddish-orange on the head and breast. 
Throat, lores, wings and tail black. Shoulders yellow, medial coverts of the wing white, 
forming a wide transverse or diagonal band on the wing; all the quills, except the first, 
widely edged with white ; tail black, tipped with white and pale yellow at base, shafts white 
(at base of tail). Bill bluish, paler at base of lower mandible; legs light bluish-grey (in 
skins). Total length about 7/4 to 8 inches; wing 3) to 4, tail 314 to 334 inches. 

@. Entire upper parts yellowish olive, tinged with ashy on the back, and with ovate 
brownish-black spots (on the back). Under parts greenish-yellow, throat black, wings ashy 
brown, all the coverts and quills edged with white; tail olive green. Total length about 
Tinches. Young ¢. Like the female, but with the brilliant reddish-orange appearing on 
the head in front and sides of the neck ; white edgings of the quills and coverts more con- 
spicuous. 

Hab.—Mexico (Mazatlan). Spec. in Mus. Acad. Philada., and Mus. Smiths. Washington. 

Numerous specimens in the Acad. Mus., Philada., labelled as from Mexico, 
and in the Smiths. Mus.; also from Mexico, the latter being mainly in the large 
and valuable collections of Col. A. J. Grayson and Capt. John Xantus, from 
Mazatlan and other localities in Western Mexico. In the adolescent and 
nearly mature plumage this bird is Pendulinus Californieus, Lesson, as above. 

This is a very handsome small species, not difficult to recognize by the ovate 
longitudinal spots of the back (unde nomen, pustulatus), and the deep reddish- 
orange (or orange-red) of the head and breast. It appears to be an abundant 
species of Western Mexico. This species does not appear to have been figured 
by any author. 


7. Icrerus GRaysonu, nobis. 


Large; resembling the preceding (J. pustulatus), but much larger, and with very few or 
no spots on the back. About the size of I. gularis, but not resembling that species. Bill 
nearly straight, gradually tapering, and not unusually thick at base; wing moderate, fourth 
quill longest; tertiaries rather long 5 tail moderate or rather long; legs and feet moderate. 

Adult #. Entire plumage of the head and body orange-yellow, rather lighter and duller 
on the back, deeper, and inclining to reddish-orange on the head in front, sides of the neck 
and breast. Back with a few small, partially coneealed spots of black. Lores, throat, 
wings and tail black. Shoulders yellow, greater coverts, and all the quills except the first, 
widely edged with white on their outer edges. Scapulars yellow, edged externally with 
black, Greater wing coverts and primaries edged also with white on their inner edges. 
Tail blaek, tipped with ashy white, and with its basal one-fourth yellow, where also the 
shafts of the feathers are white. Bill and legs bluish, the latter darker. Total length about 
944 inches; wing 41%, tail 334 inches. 
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Adult 2 ? Smaller; total length 8 inches; entire upper parts olive-green, with obscure 
darker shades on the back; under parts greenish-yellow. Throat black, wings dark 
brown, coverts and quills edged with white. Tail yellowish olive-green, obscurely tipped 


with ashy white. 
Hab.—Tres Marias Islands, western coast of Mexico. Discovered. by Col. A. J. Grayson, 


of Mazatlan, Mexico. ‘Spec. in Mus. Smiths. Inst. Washington. 

Single specimens only, labelled as male and female, are in the Smiths. Mus. 
This fine species is nearly as large as the well knowm £. gularis of Mexico and 
Nicaragua, which, however, it does not resemble, nor does it resemble inti- 
mately any other species. It bears a general resemblance only to J. pustulatus, 
but is much larger, and has the back nearly uniform with other upper parts, 
a few small black spots only being apparent. 

This handsome bird is gratefully dedicated to its discoverer, Col. A.J.Grayson, 
a gentleman whose indefatigable exertions have greatly elucidated the zoology 
of Western Mexico, and whose isolated position only prevents him from attain- 
ing high reputation as a naturalist. As yet, Col. Grayson has only found 
this bird in the Tres Marias Islands, in the Pacific Ocean, nearly west of San: 
Blas, and about one hundred miles southwest of Mazatlan, Mexico. 


8. IcrERUS ScLATERI, nobis. 
“ Teterus mentalis, Less.,” Sclat. Cat. Am. Birds, p. 134. 

Resembling F. pustulatus, but rather larger, and with the back black and less white om 
the wings. Plain and rather pale orange-yellow (not reddish-yellow, as in ZL. pustulatus).. 
Also somewhat resembles J. gularis, but much smaller. 

Adult ¢. Head, rump and entire under parts plain but rich orange-yellow ; throat, lores, 
back, wings and tail black. The plumage of the back white at base. subterminally yellow, 
and tipped with black; the yellow appearing on the edges of the feathers. Scapulars 
white and yellow, and widely tipped with black. Shoulders yellow, the longest smaller 
coverts tipped with white, which forms a diagonal narrow band; greater coverts black, 
narrowly tipped with white on their outer webs; quills edged with white, narrow on the 
primaries, wide on the shorter tertiaries; a large spot of white on the wing at the base of 
the primaries. Tail black, yellow at base, and narrowly tipped with grayish-white ; bill 
bluish, lighter at the base of the under mandible; legs bluish-gray. Total length about 8 
inches; wing 414, tail 444 inches. 

Younger g or 9 ? Entire plumage of the head and body plain dull lemon-yellow, tinged 
with green on the body above, and with numerous large spots of brownish-black on the 
back. Throat black, wings dull brown, greater coverts and quills edged with grayish- 
white, tail olive-green. Total length 734 inches; wing 334, tail 334 inches. The specimen 
now described is labelled as a female by the collector. 

Hab.—Nicaragua; “San Juan;” “ Pres Grenada;” Guatemala; “San Geronimio.” Spec. 


in Mus. Acad. Philada., and Mus.-Smiths. Washington. 

This is the species alluded to by Dr. Sclater, Cat. Am. Birds, p. 134, and 
perhaps by Dr. Cabanis, Mus. Hein. i. p. 185, as Zeterus mentalis, Lesson, which 
it is not, however, nor very nearly resembling it, either by that name or iis 
other name, which is Jeterus gularis, Wagler. It is a very handsome small spe- 
cies, common in collections from Nicaragua and Guatemala, of which numer- 
ous specimens are in the Acad. Mus., certainly from the vicinity of San Juan, 
and in the Smiths. Mus. from various localities in both countries. Specimens 
in Smiths. Mus., from Mr. Salvin’s collections in Guatemala, are labelled “ Jc- 
terus mentalis” by him, and this is therefore undoubtedly the bird alluded to 
by him and Dr. Sclater under that name as above, and elsewhere. 


3. Andriopsar. 


9, IcrERUS GULARIS (Wagler). 
Psarocolius gularis, Wagl. Isis, 1829, p. 754. 
Icterus mentalis, Less. Cent. Zool. p. 111 (1830). 
“Cacicus mentalis, Wagler, Isis,” Less., as above. 
Des Murs, Icon. Orn. pl. 9. Lesson, Cent. Zool. pl. 41. Gervais, Atl. Zool. 


Orn. pl. 36. 

Large; bill thick, strong, rather short, and abruptly tapering to a sharp point; wing 
moderate, third and fourth quills usually longest and nearly equal; tail moderate; legs 
rather strong; claws strong, curved. 

Adult ¢. Back lustrous black. Head, rump, and entire under parts rich orange-yellow. 
Lores and throat black, united by a narrow band at the base of the under mandible. Back,,. 
wings and tail black, the last yellow at base; shoulders yellow, greater coyerts black, , 
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tipped with white, primaries narrowly edged, tertiaries rather widely edged with white, in 
some specimens the tail is very narrowly tipped with grayish-white. Bill bluish or horn- 
color, lighter at the base of the under mandible; legs light brown. A small white tri- 
angular spot at base of primaries. Total length about 9% inches; wing 4%, tail 4 inches. 

Adult 2. Generally like the male, but with the back and wing coverts yellowish olive- 
green; tail brownish-olive; throat black. Wings (and shoulders) grayish-brown, coverts 
and quills edged with grayish-white. Total length 914 inches. 

Young ¢. Like the female, but with the black beginning to appear on the back and sea- 
pulars ; tail brownish-black. 

Hab.—Mexico; Nicaragua. Spec.in Mus. Acad. Philada., and Mus. Smiths. Inst. Wash- 
ington. 

Easily recognized by its large size, and thick, straight bill. This fine species 
is one of the largest and most robust of the group. Numerous specimens in 
the Smiths. Mus. from Mexico.— Mirador, near Vera Cruz,’ “ Salvador,” 
‘« Barcio,” ‘“‘San Jeronimo, Vera Paz,” and other localities, and in the Acad. 


Mus. from the city of Mexico, from San Juan de Nicaragua, and others labelled 
only ‘ Mexico.” 

Specimens of this bird from San Juan de Nicaragua, undoubtedly authentic 
in locality, are quite as large as others from Mexico. This species is certainly 
Icterus mentalis, Less., as above, upon the examination of the description of 
which it will be found that a large specimen is required, instead of smaller, as 
stated by eminent ornithologists. Well represented in Des Murs’ plate, above 
cited ; Lesson’s plates are not entirely correct. 


10. Icrrrus XanTHORNUS (Gmelin). 
Oriolus Xanthornus, Gm. Syst. Nat. i. p. 391 (1788). 
Xanthornus linnei, Bonap. Consp. Av. i. p. 434 (1850). 
Xanthornus nigrogularis, Hahn, Voeg. pt. v. p. 1 (1820) ? 
Briss. Orn. ii. pl. 11, fig. 2. Buff. Pl. Enl. 5. fig. 1. Shaw, Nat. Misc. vii pl. 
243. Prevost, Ois. Exot. pl. 70. Hahn, Voeg. pt. v. pl. 1? 


Smaller; entirely yellow, greenish on the back; throat, wings and tail black. Bill short, 
straight, thick at base; wing rather short, third and fourth quills longest ; tail moderate; 
legs rather strong. Total length about 7 to 714 inches; wing 31%, tail 344 to 314 inches. 

Adult ¢. Entire head and body rather dark lemon-vellow, inclining to orange on the 
sides of the neck and breast, usually strongly tinged with greenish on the back, but some- 
times slightly only. Lores and throat with a narrow connecting line at the base of the 
under mandible, black. Shoulders yellow, wings black, greater coverts tipped with white, 
primaries very narrowly edged, tertiaries more widely edged with white; a triangular spot 
of white at base of primaries. Tail black, pale yellow at base, and usually very slightly 
tipped with grayish-white ; bill and feet bluish. Scapulars with large, partially concealed 
spots of brownish-black. 

Adult 9. Like the male, but with the entire upper parts strongly tinged with olive- 
green; yellow of the under parts duller and less inclined to orange on the breast. Wings 
dark brown; tail olive-green. About the sizeofthe male. Young ¢. Like the female, but 
with the tail black. 


Hab.—South America; Venezuela; Cayenne; Trinidad; Northern Brazil. Spec. in Mus. 
Acad. Philada., and Mus. Smiths. Inst. Washington. 


An abundant and well known species, of which specimens are in all collec- 
tions in this country. Varies in the shade of yellow, but easily recognized. 


The plates of Buffon and Prevost, as above given, are good representations of 
this species. 


11. IcreRvus auratus, Bonaparte. 


“Tcterus auratus, Du Bus, Mus. Brux.” Bonap. Consp. Av. i. p. 435 (1850). 
“Icterus mexicanus, Bonap. MSS.” J. Verreaux’s label. 


“Xanthornus mexicanus, Brisson,” Bonap. Compt. Rend. 1853, p. 835. 
‘“‘Xanthornus nigrogularis, Hahn,” Bonap. as above. 


Larger than the preceding (I. Xanthornus), but resembling it; colors nearly the same, 
but the yellow clearer, and with very little tinge of olive on the back ini the adult; black of 
the throat longer and much wider. Bill short, thick; wing moderate, third and fourth 
quills longest; tail moderate. 

Adult ¢. Head and body above and below rather dark lemon-yellow, inclining to orange 
on the sides of the neck and breast. Lores and throat, and narrow connecting line at base 
of lower mandible, black. Wing black, shoulders yellow, greater coverts tipped with white, 
primaries very narrowly edged, tertiaries more widely edged with white. Tail black, pale 
syellow at base; bill and legs bluish. Total length about 814 inches; wing 4, tail 334 inches. 

Hab—Mexico. Spec. in Mus. Smiths. Inst. Washington. 
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Resembles the preceding (J. Yanthornus), but much larger, and with the 
yellow of the plumage more clear and darker yellow, inclining to orange, and 
less tinged with green on the upper parts of the body. Specimens in the 
Smiths. Mus. are from Mexico. This is undoubtedly the bird alluded to by the 
Prince Bonaparte as Y. mexicanus and XY. nigrogularis in Compt. Rend., as above 
cited, and I regard it also as J. auratus, Bonap. Consp. Av. as above, which 
species is very probably alluded to in Compt. Rend. (1853, p. 835) as in the 
Museum at Brussels. 

This bird resembles, in general characters, the immediately preceding, but is 
a distinct species. The most available characters for recognition are its larger 
size and clearer yellow color. 


12. IcrERUS MESOMELAS (Wagler). 
Psarocolius mesomelas, Wagl. Isis, 1829, p. 755. 
Icterus atrigularis, Less. Cent. Zool. p. 73 (1830). 
Oriolus musicus, Cabot, Jour. Nat. Hist. Soc. Boston, iv. p. 465 (1844). 
Less. Cent. Zool. pl. 22. Gerv. Atl. Zool. Orn. pl. 35. 


Lemon-yellow, outer feathers of the tail yellow, shorter quills edged with pale yellowish- 
white, forming a conspicuous longitudinal stripe on the wing. Bill thick, slightly curved, 
Ee moderate, third and fourth quills longest; tail long, graduated. 

Adult ¢. Back, wings and middle feathers of the tail black. Lores and throat, and a 
narrow frontal band, black. All other parts lemon or chrome-yellow, rather darker on the 
head. Shoulders yellow, outer feathers of the tail pale yellow, under wing coyerts yellow. 
Shorter quills conspicuously edged with yellowish-white; primaries narrowly edged on 
their terminal half with grayish-white. Bill and feet bluish-black, the former light blue at 
base of under mandible. Total length about 9 inches; wing 31% to 334, tail 414 to 414 inches. 

Female like the male, but rather smaller. Total length about 844 inches. Yellow plu- 
mage, slightly tinged with greenish on the rump and abdomen. 

Younger. Black plumage of the back edged with yellowish-green; yellow plumage 
strongly tinged with dull green. 

Hab,—Mexico; northern and central Guatemala; Yucatan. Spec.in Mus. Acad. Philada., 
and Mus. Smiths. Inst. Washington. 


Much resembles the species next succeeding (I. Salvinii), but is smaller, and 
can easily be distinguished by the longitudinal line on the wing, formed by the 
edgings of the shorter quills. Numerous specimens are in the Smiths. Mus. 
from Cordova and Orizaba, Mexico, and from central and northern Guatemala. 
Specimens in the Acad. Mus. are labelled “ Mexico.” This species is sufficiently 
well given in the plates above cited for recognition, but the characteristic light 
yellow edgings of the shorter quills, which form a conspicuous narrow band, 
are not fully shown. This fine species seems to be abundant in Mexico, and 
extends its range into Yucatan and the northern and central districts of Guate- 
mala, south of which it is replaced by the next succeeding larger species (J. 
Salvinit). 

13. IctBRuS Satvrinu, nobis. 

Much resembling the preceding, but larger, and with the quills entirely black (no trace 
of the yellowish-white edgings of the shorter gues: which are conspicuous in the prece- 
ding species). Bill strong, somewhat curved; wing rather long, third, fourth and fifth 
quills longest and nearly equal; tail rather long, graduated feathers of the tail rather nar- 
row; feet strong. 

Adult ¢. Head, rump, and entire under parts of the body fine lemon or chrome-yellow, 
shoulders and middle coverts of the wing yellow. Wide space on the lores and throat 
black. Back, scapulars, wings, and middle feathers of the tail deep black, primaries very 
faintly edged with grayish-white in their terminal half (all other quills clear lustrous 
beter a Bill dark bluish or horn-color; feet bluish; under! wing coverts yellow. Total 
length about 914 to 10 inches; wing 4 to 414, tail 414 to 434 inches. 

Younger. Like the adult, but with the black feathers of the back edged with dull green; 
quills dark brown, edged with dull greenish-white ; yellow of the upper parts tinged with 
green. Total length about 914 inches. ‘ ; 

Hab.—Costa Riéa; “Turrialba;” “San Carlos” (Mr. J. Carmiol); Nicaragua; “Greytown”’ 
(Mr. Holland); New Grenada; “ Atrato River” (Capt. N. Michler) ; “ Bogota” (Mr. Lawrence) ; 
Venezuela. Spec. in Mus. Acad. Philada., in Mus. Smiths. Inst. Washington, and in coll. 
Mr. Lawrence, New York. 

Very similar to the immediately preceding (I. mesomelas), but is larger, and 
has the wing entirely black or very narrowly edged on the primaries only, and 
inhabits more southern regions of Central America and northern South 
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America. Numerous specimens in the Mus. Smiths. Inst. are from Greytown, 
Nicaragua, and various localities in Costa Rica. Specimens in Acad. Mus. are 
from Bogota, New Grenada, and from Venezuela, and are undoubtedly correct 
in locality. 

This fine species is dedicated to Osbert Salvin, Esq., of London, a most 
accomplished ornithologist, and most liberal patron of the naturai sciences. 


14. Icrerus GracE-ANN4#, nobis. 

In a large and highly interesting collection made by the Hon. John Randolph 
Clay, while United States Minister to Peru, and now in the possession of the 
Philadelphia Academy, there is one specimen of a small species of this group 
which I cannot identify from any figure or description. It is a small thick- 
biiled species, about the size of J. Xanthornus, but with colors much resembling 
those of I. mesomelas; easily distinguished, though, from the latter, by its 
smaller size, and by having the tail entirely black and a very conspicuous, 
longitudinal spot of white in the middle third of its wing. It is very probably 
the bird alluded to by the Prince Bonaparte under the head of Yanthornus 
mesomelas, Consp. Ay. i. p. 434, “var. ex Peru, Minor. An species?” It is a 
quite distinct and strongly marked species. 


Adult. About the size of I Yanthornus, but does not resemble it in colors; smaller than 
I. mesomelas, but similar to that species in general colors only, and easily distinguished in 
haying a conspicuous longitudinal spot of white in the middle of the wing, and the tail en- 
tirely black. Head and neck above, rump and entire under parts (except the throat) lemon 
yellow; throat, lores, wings, tail, and a wide transverse band across the back, black. 
Shoulders and under wing coverts yellow, the greater wing coverts white, which color is 
partially concealed by the yellow of the Wan haes Outer edges of the shorter quills, in 
their middle third, white, forming a longitudinal spot about the middle of the wing. In 
the present specimen the outer feathers of the tail are edged and narrowly tipped with 
ashy, nearly white at the ends, and the next two feathers of the tail are also narrowly tipped 
with ashy-white. Bill and feet bluish-black, paler at the base of the under mandible. 

Total length 7144 inches; wing 344, tail 33g inches. 

Hob.— Western South America; Peru? spec. in Mus. Acad. Philada. 


The fine collection of Mr. Clay, though mainly composed of birds of Peru, 
contained also some species of Ecuador and Bolivia, or hitherto only known as 
from those countries. The locality of the present species cannot therefore be 
given positively, but it is undoubtedly from western South America. 

This handsome little bird I have named in honor of my highly esteemed 
friend, Miss Grace Anna Lewis, of this city: accomplished as a teacher of 
Natural History, conscientious in all social duties and relations, faithful in her 
friendships. 


15. Ictervus Grraupu, Cassin. 
Icterus Giraudii, Cass. Proc. Acad. Philada. 1847, p. 333. 
Xanthornus chrysater, Less. Oeuv. Buff. Supp. vii. p. 332 (1847)? 
Icterus melanopterus, Hartl. Rev. Zool. 1849, p. 275. 
Jour. Acad. Philada. i. pl. 17 (quarto). 


Resembling the three last preceding in colors, but with the back clear yellow, uniform 
with the other upper parts (not black, as in L. mesomelas, I. Salvinii, and I. Grace-Annz). Bill 
nearly straight, conic, thick at base, and gradually pointed; wing rather long, third and 
fourth quills longest; tail moderate, graduated; feet moderate. 

Adult ¢. Head and entire body above and below rich chrome or sulphur-yellow, with a 
tinge of orange on the under parts; shoulders and inferior coverts of the wing yellow. 
Front, lores, and wide space on the throat and neck, enclosing the eyes. black; wings and 
tail black. Scapulars yellow, tipped with black (wings clear lustrous blacjg, with paler 
edgings only towards the ends of the primaries; tail clear black, back yellow, not black, as 
in the preceding three species). Bill dark bluish, or horn-color; legs bluish-gray. Total 
length about 84 inches; wing 4, tail 414 inches. 

Younger. Entire upper parts tinged with dull greenish, under parts with dull orange or 
gamboge; wings brownish-black, quills narrowly edged with dull yellowish-green ; tail 
dark brown; shoulders black or dark brown. 

Young. Entire plumage dull greenish-yellow, black appearing on the throat, wings and 
dail dare brown, outer feathers of the tail with their shafts white. Total length about 714 
inches. 

Hab.—Southern Central America and northern South America; Mexico? Spec. in Mus. 
Acad. Philada., and Mus. Smiths. Inst. Washington. 


This very handsome species is another of those in which the plumage is 
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mainly rich lemon, chrome, or sulphur-yellow, not orange, nor tinged with 
red, as in many others of this group. A fine large species, with the wings and 
tail clear shining black, the primaries only narrowly edged with grayish-white 
on their terminal half. 

Numerous specimens in Smiths. Mus. from Central Guatemala, and from the 
Rio Atrato (Capt. Michler’s Expedition). Specimens in Acad. Mus. from Guate- 
mala, Panama (Mr. J. G. Bell, collected by himself), and Bogota, New Grenada. 
This bird is quite prebably Y. chrysater, Lesson, as above, which is described 
as from Mexico, but from which country I have not seen it. 


4, Ateleopsar. 


16. IcTERUS MELANOCEPHALUS (Wadler). 
Psarocolius melanocephalus, Wael. Isis, 1829, p. 756. 
Icterus graduacauda, Less. Rev. Zool. 1839, p. 105. 
Cassin, B. of Cal. and Texas, pl. 21. 


Head black, wings and tail black (wings clear black, the quills in the adult without any 
edgings of white, and very narrow and obscure only in young plumage). Bill rather short, 
nearly straight, culmen somewhat flattened ; wing moderate, third and fourth quills long- 
est; tail rather long, graduated; legs strong. 

Adult ¢. Head and neck black, body above and below sulphur-yellow, tinged with green 
on the back, and frequently on the entire upper parts of the body. Wings and tail clear 
black. Bill dark horn-color, base of under mandible blue, which is succeeded by a trian- 


gular spot of yellowish-white ; legs dark brown. Total length 8 to 844 inches; wing 334 to 
4, tail 4 inches. 


Younger. Upper parts of body yellowish-green, quills narrowly edged with grayish- 
white, bill blue at base. Younger? Upper parts dark olive-green, wings and tail brownish- 
black, shoulders green, quills narrowly edged with grayish-white, outer tail feathers dark 
yellowish-green, bill blue at base. Total length about 8 inches. 

Hab.—Southern Mexico; Jalapa (D’Oca); Mirador (Sartorius); Orizaba (Sumichrast). 
Spec. in Mus. Acad. Philada., and Mus. Smiths. Washington. 

This species and the next (I. Audubonii) form a peculiar group of the genus 
Icterus,-if, indeed, they are not entitled to generic distinction. The structure 
presents peculiarities in this group, the bill being flattened slightly on the cul- 
men, wings and tail long, and the colors of the plumage are quite peculiar. 

Specimens in the Smiths. Mus. are exclusively from Mexico. This bird is 
smaller than the next succeeding, and appears to be quite distinct; though in 
plumage not quite mature, there are some light edgings of the shorter quills, 
as here described. In this nearly adult plumage it is described by Wagler, as 
cited above: “‘remigibus extus stricte griseo-marginatis.” This plumage also is 
described by me in “ Birds of California and Texas,” p. 139, though the more 
fully adult is figured. In the next species the quills are edged with white in 
all ages. The name melanocephalus is pre-occupied by Hahn, as below, under 
I. Parisorum. 


17. Icrerus Aupusontt, Giraud. 
Icterus Audubonii, Gir. B. of Texas, p. 5 (1841). 


Like the preceding, but larger, and with the shorter quills widely edged with white. Bill 
nearly straight, culmen flattened, third and fourth quills longest; tail rather long, gradua- 
ted; legs strong. ; 4 

Adult ¢. Head, wings and tail black, body above and below sulphur yellow, tinged with 
green on the back more or less strongly, according toage or season. Quills, especially the 
shorter tertiaries, edged externally with grayish-white; bill dark horn-color, base of under 
mandible bluish; legs dark brown. 

Younger. Quills brownish-black, tail with the outer feathers dull green. Total length 
(adult) about 9144 inches; wing 4, tail 4 to 444 inches. 

Hab.—Northern Mexico; Tamaulipas; Neuvo Leon (Gen. Couch); Texas (Mr. J. H. 
Clark); New Mexico. Spec. in Mus. Acad. Philada., and Mus. Smiths. Washington. 


Larger than the immediately preceding, but much resembling it, and with 
the colors nearly the same. In this species the shorter quills are edged con- 
spicuously with white at all ages, in which respect it differs from the prece- 
ding, and it appears to inhabit exclusively Northern Mexico and the adjoining 
districts of the United States. 
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5. Cassiculoidcs. 


18. IcrErus Partsorum, Bonaparte. 
Icterus Parisorum, Bonap. Proc. Zool. Soc. London, 1837, p. 110. 
Icterus melanochrysura, Less. Rev. Zool. 1839, p. 105. 
Icterus Scottii, Couch, Proc. Acad. Philada. 1854, p. 66. 
Icterus melanocephalus, Hahn, Voeg. Am. pt. vi. p. 4 (1820)? 

Hahn, Voeg. pt. vi. pl. 3? Baird, B. of N. A. pl. 61, fig. 1. Rept. U. S. and 
Mex. Bound. Surv. Birds, pl. 19, fig. 1. 

Anterior half black, or head and neck, back and breast, black. Abdomen and rump 
yellow, the latter generally tinged with greenish. Wings black, the greater coverts widely 
tipped with white, shorter quills widely edged with white. Middle feathers of the tail 
black, with their bases yellow; other feathers ofthe tail with their basal two-thirds yellow, 
terminal one-third black. Bill dark horn-color, base of under mandible pale blue; legs 
bluish-brown. Bill straight, rather slender, pointed, culmen distinctly ridged ; legs rather 
strong; wing long, third quill longest; tail moderate. Adult male. Total length about 7 
to 8 inches; wing 4 to 414, tail 314 to 334 inches. 

Younger ¢. Entire head and back dark brown; rump greenish-yellow, under parts of 
body dull pale yellow; tail olive-green ; outer feathers greenish-yellow at base; wings dull 
brown, coverts tipped with white. Total length 7 inches. 

Hab.—Mexico; Lower California (Capt Xantus); Texas; New Mexico. Spec. in Mus. 
Acad. Philada., and Mus. Smiths. Washington. 

This is another strange and peculiar form in the generic group Jcterus, and 
belongs almost as properly to Cassicus. The colors, too, are quite peculiar, 
and approximate to the same group. It may be termed an analogue of Cassi- 
culus, in the genus Cassicus, if not more nearly related, but I am by no means 
confident that this bird does not represent a peculiar generic division. Nu- 
merous specimens in Smiths. Mus. from Northern Mexico and Lower Califor- 
nia. This is the bird, I suspect, attempted to be represented in Hahn’s plate, 
above cited, but without success. It is, however, correctly and handsomely 
given in Prof. Baird’s plates, as cited. 


Il. Genus PENDULINUS, Vieillot. 
Genus Pendulinus, Vieill. Analyse, p. 33 (1816). 


This group is composed of birds characterized by having more slender, 
lengthened, and weaker forms than in Jcterus, with more slender, curved, and 
gradually tapering bills, and long tails, either rounded at the ends or gradua- 
ted. It is, in my opinion, a distinct and strongly marked generic group, of 
which the species here given as P. bonana is perhaps to be regarded as typical. 
The type of the genus, according to Vieillot, is the North American P. spuri- 
us, but in this respect he is probably in error, that species being, very probably, 
one of the most aberrant. Fifteen species of this genus are in the Museum of 
the Philadelphia Academy and the Museum of the Smithsonian Institution, 
Washington. Three others given in the succeeding pages (P. rufigaster, P. ru- 
fazillus, and P. chilensis) are not contained in either of the two collections 
mentioned. In this group, as in the preceding, I have given short descriptions 
of all the species of which I have any knowledge, and have copied the original 
descriptions of the three species to me unknown, above mentioned. 


1. Bananivorus. 


1. PenpuLinvs Bonana (Linneus). 
Oriolus Bonana, Linn. Syst. Nat. i. p. 162 (1766). 
Pendulinus banana, Vieill. Nouv. Dict. v. p. 316 (1816). 
Buff. Pl. Enl. 535, fig. 1. 


Head, neck and breast dark chestnut shoulders, rump and abdomen a paler shade of 
chestnut, lightest on the rump. Bac’ wings and tail black; under wing coverts pale 
chestnut; upper and under tail cover’ /frequently tipped with black. Bill dark horn-color, 
paler at base of under mandible; leg ,bSrown. Bill curved, slender; wing rather long, third 
quill longest; tail rather long, grad / ed. Adult ¢. Totallength about 74 inches; wing 
314, tail 3144 inches. Female. Like f male, but smaller. Total length about 7 inches. 

Hab.—West Indies; Martiniqu: / niths. Mus.) Spec. in Mus. Acad. Philada., and Mus. 


Smiths. Washington. y 
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Although having abundance of specimens before me in the Acad. Mus. and 
Smiths. Mus., 1am not able to state the islands of the West Indies inhabited 
by this species, nor have I seen any other than the adult plumage. One speci- 
men only in the Smiths. Mus. is undoubtedly from the island of Martinique, 
but all others now before me are either labelled “‘ West Indies” or “ Antilles.” 
This is a quite peculiar, and, in adult plumage, an easily recognized species, 
but is probably allied to the immediately succeeding (P. rujigaster). 


2. PENDULINUS RUFIGASTER, Vieillot. 
Pendulinus rufigaster, Vieill. Nouv. Dict. v. p. 321 (1816).. 
“ Bananivorus rufigaster, Bp. ex Vieill.,” Bonap. Comp. Rend. 1853, p. 834. 

“Cette espéce, que je crois nouvelle, ale ventre et les parties posterieures d’Un roux ar- 
dent; le rest du plumage noir, ainsi que le bee et les pieds; taille du carouge esclave (P. 
dominicensis). Elle se trouve dans l’Amerique méridionale.” Vieillot, as above. 

“Nigro; capite, collo, pectoreque castaneis; uropygio, corpore subtus, tibiis, tectricibus- 
que alarum minoribus et inferioribus, fulvis. Le Yroupiale enfwmé du Musée de Paris, 
rapporte de la Guadaloupe par M. Moreau de Jonnes, nommé par Vieillot, Pendulinus ruji- 
gaster et réuni & tort au spurius.” Bonap. Compt. Rend., as above. 

Hab—Gaudeloupe. Spec. in Paris Museum. 


These are the original descriptions of a bird given as distinct from P. bonana 
by Bonaparte, as above cited, but which I have not seen. It seems to be 
nearly related to that species, but may be an inhabitant of different islands, 
and, like others in this memoir, persistently presenting some clearly pe- 
culiar characters. On the faith of the description by Bonaparte, I give it as 
probably a species of respectability, and his indication of the locality is im- 
portant. It is given doubtfully by that great naturalist in Consp. Av. (i. p. 432) 
as synonymous with P. spurzus of North America, which I suppose is the toré 
to which he alludes. 


3. PENDULINUS RUFAXILLUS, Bonaparte. 
Pendulinus rufaxillus, Bonap. Consp. Av. i. p. 432 (1850). 


“Ex Mexico. Nigerrimus; humeris cinnamomeo-castaneis; tectricibus alarum mino- 
ribus citrino-castaneis; cauda elongata; rostro elongato, acutissimo.” Bonap., as above. 


This species I have not seen. It seems to resemble in colors of plumage, at 
least, Agelaius pyrrhopterus, Vieill. (which is Hyphantes pyrrhopterus of this 
memoir), but that species was apparently known to the Prince Bonaparte, as 
he gave it a name (Pendulinus periporphyrus, Bonap. Consp. Av. i. p. 432.) 


2. Poliopsar. 


4, PenpuLinus WAGLERI (Sclater). 
Iecterus Wagleri, Sclat. Proc. Zool. Soc. London, 1857, p. 7. 
Psarocolius flavigaster, Wagl. Isis, 1829, p. 756. 
Pendulinus dominicensis, Bonap. Consp. Av. i. p. 432 (nee Linn.) 
Baird, B. of N. A. pl. 61, fig. 2. Rept. U. S. and Mex. Bound. Surv., Birds, 
ple U9, fig: 2. 


Larger; head, neck and back black; shoulders. ramp and abdomen orange-yellow; 
wings and ‘tail black, upper and under tail coverts black. The black on the breast sepa- 
rated from the yellow of under parts of the body by a narrow band of chestnut, frequently 
obscure, but generally strongly marked. Under wing coverts yellow. Bill long, curved, 
bluish-black, lighter at base of under mandible; legs dark brown; wing rather long, third 
and fourth quills longest; tail long; legs rather short. Adult ¢. Total length about 9 
inches; wing 4%, tail 444 inches. x gs 

Young. Entire upper parts yellowish-green, inclining to clearer yellow on the head, and 
green on the back; throat black; sides of neck and under parts of body dull yellow; 
wings dark brown, coverts edged with dull white; shoulders greenish-yellow; tail with 
the middle feathers brownish-black, outer feathers yellowish-green. Total length about 
8 inches. 

Younger. Entire upper parts of head and body dull olive-green; under parts dull-pale 
Beak yellow. ‘ : 

Hab.—Mexico; Guatemala; State of Coahuila, northern Mexico (Gen. Couch); Mazatlan 
(Col. Grayson); San Geronimo, Guatemala (Mr. O. Salvin). Spec. in Mus. Acad. Philada., 
and Mus. Smiths. Washington. 


The under tail coverts being black, is a character to be remembered in com- 
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paring this fine species with the next succeeding in this memoir (P. prostheme- 
das), as the most immediately available character. It resembles and is nearly 
allied to that species. Numerous specimens in Acad. Mus. and Smiths. Mus. 
from Mexico and Guatemala, in both of which countries this handsome bird 


seems to be abundant. 


5. PENDULINUS PROSTHEMELAS (Strickland). 
Icterus prosthemelas, Strickl. Jard. Contr. Orn. 1850, p. 120. 
Pendulinus Lessoni, Bonap. Consp. Avy. i. p. 432 (1850). 

Jard. Contr. Orn. 1850, pl. 62. 

Resembling the preceding (J. Wagleri), but smaller, and -with the under tail coverts 
yellow, uniform with the abdomen. Head, neck and back black; shoulders, rump, .abdo- 
men and under tail coverts yellow; a transverse band of chestnut separating the black 
from the yellow on the breast, frequently strongly marked, but often obscure or imperfect. 
Wings and tail clear black, longer upper tail coverts black, under wing coverts yellow. 
Bill shorter than in the preceding, curved, rather thick at base; wing moderate, third 
quill longest; tail long. Bill bluish-black, pale blue at base of under mandible; legs 
brownish-black. (No white marks nor spots in wings nor tail.) Adult 4. Total length 
about 8 to 8% inches; wing 314, tail 314 to 334 inches. 

Young. Singularly resembling in colors J. melanocephalus and Audubonii. Head and neck 
in front black; entire upper parts of body greenish-yellow, shoulders and abdomen yellow. 
Wings and tail black. Total length 744 to & inches. Adolescent, with the black of the 
adult beginning to appear on the back and scapulars, and presenting a mottled yellowish- 
green and black, in which plumage this bird is P. Lessoni, Bonap., as above. 

Hab.—Guatemala; Costa Rica; southern Mexico. Spec. in Mus. Acad. Philada., and 
Mus. Smiths. Washington. 

This bird resembles the preceding (P. Waglerz), but is smaller, and has the 
under tail coverts yellow instead of black. It is undoubtedly P. Lessoni of 
Bonaparte, as suggested by that distinguished author in Compt. Rend. 1853, p. 
834. Numerous specimens in the Smiths. Mus. are from countries above given ; 
the type described by Strickland in the Acad. Mus. is labelled “Central 
America.” 

The young of this bird bears a strong resemblance in colors only to the 
adult Leterus melanocephalus and J. Auduboni. Specimens in this young plu- 
mage, and others with the black color beginning to appear on the back, are in 
Smiths. Mus. Indifferently figured by Strickland, as above, but better than 


Hahn’s figures, and recognizable with some exertion. 


6. PENDULINUS MACULI-ALATUS (Cassin). 
Icterus maculi-alatus, Cass. Proc. Acad. Philada. 1847, p. 332. 
Jour. Acad. Philada., quarto, i. pl. 16, fig. 1. 


Resembling the two species immediately preceding, but smaller than either,and havin 
the greater wing coverts with ovate spots of white at theirtips. Primaries narrowly edge 
with white in their terminal third. Head, neck and back, black; shoulders, lower part of 
back, rump and under parts orange-yellow; under wing coverts yellow. Bill bluish-black, 
pale blue at base of under mandible; legs dark brown. Bill moderate, curved, rather thick 
at base; wing rather long, third-and fourth quills longest; tail rather long, somewhat 
graduated. Adult. Total length about 74% inches; wing 334, tail 344 inches. 

Hab.—Guatemala; “ Vera Paz” (Mus. Massena). Spec. in Mus. Acad. Philada. 


The type of this species, described by me as above, remains the only speci- 
men that I have seen, though it has been obtained at various localities in 
Guatemala by late European naturalists and travellers. This species is of the 
same sub-group as the two immediately preceding (P. Wagleri and P. prosthe- 
melas), but is easily distinguished by the white spots on the wing coverts, 
which are peculiar, and a strong character. The type of this species in the 
Acad. Mus., from the Massena collection, is labelled “‘ Coban, Vera Paz,” which 
latter was printed erroneously “ Vera Cruz” in my original description. 


3. Melanopsar. 


7. PENDULINUS CHRYSOCEPHALUS (Linnzus). 
Oriolus chrysocephalus, Linn. Syst. Nat. i. p. 164 (1766). 
Gracula chrysoptera, Merrem Beytr. Gesch. Voeg. (1784). 
Briss. Orn. vi. Supp. pl. 2. Merr. Beytr. pl. 3. Vieill. Gal. i. pl. 86. Spix. 


Ay. Bras. i. pl. 67. 
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Adult ¢. Black; head above, rump, shoulders and tibie bright yellow. Longer upper 
coverts of the tail black; under tail coverts frequently with a few yellow feathers. Yellow 
of the head above and tibiee frequently mixed with black. Bill curved, slender, brownish- 
black ; wing rather long, third and fourth quills longest; tail long, graduated; legs rather 
short, brownish-black. Total length about 9 inches; wing 4 to 4, tail 414 inches. 

Younger. Dull dark brown; head, above, shoulders, rump and tibise dull yellow. 

Variety? Same species? Like the preceding, but with tne yellow on the head more re- 
stricted, and rump black, uniform with other upper parts of body. 

Hab.—Northern South America; Guiana; Brazil. Spec.in Mus. Acad. Philada., and Mus. 
Smiths. Washington. 

An easily recognized and well known species, apparently abundant in the 
northern countries of South America. One specimen in the Acad. Mus., from 
the Massena collection, differs from all others now under examination in having 
the lower part of the back and rump black, uniform with other upper parts of 
the body, but is not in fully adult plumage. Specimens in Acad. Mus. are from 
“Cayenne ;” others in the Smiths. Mus. are from Demerara, and one in the 
collection of Mr. Lawrence is probably from Ecuador. Wagler, in Syst. Av., 
seems to describe the black-backed variety above mentioned, exclusively, but 
Brisson describes the more usual plumage, as above given. 


8. PENDULINUS CAYANENSIS (Linnzus). 
Oriolus cayanensis, Linn. Syst. Nat. i. p. 163 (1766). 
“Teterus flaviscapularis, Lesson.” 
Agelaius chrysopterus, Vieill. Nouv. Dict., xxxiv. p. 539 (1819). 
Briss. Orn. ii. pl. 9, fig. 2. Buff. Pl. Enl. 535, fig. 2? Swains. Zool. Ill. i. 
pl. 22. 

Bill long, slender, curved; tail long, wide, graduated; wing rather long, second and third 
quills longest; legs moderate or rather short; tibise black. Entire plumage deep black, 
except the shoulders, which are yellow. Under wing coverts usually mixed yellow and 
pecan ee eLowiah black, legs brown. Adult. Total length about 9 inches, wing 4, tail 
= oe Northern South America, Cayenne, Northern Brazil? Spec. in Mus. Acad., Phila- 

eiphia, 2 

This is another of the species of which I can give no precise nor well deter- 
mined locality from specimens before me. It is not a common species in Ame- 
rican collections, and seems to have been confounded with several others which 
it resembles only in its black plumage, but to which, in fact (except P. tibialis), 
it is not very nearly related. In determining this species, and distinguishing 
it from others which resemble it, the long and curved bill, and long, graduated 
tail are available characters. Specimens in the Acad. Mus. are from the Mas- 
sena collection. Much resembling the next species, P. tibialis, but seems to 
differ in being rather larger, the bill longer and more curved, and the tibix 
black (which are yellow in P. tibialis). 


9, PENDULINUS TIBIALIS (Swainson). 
Icterus tibialis, Swains. Cab. Cy. p. 302 (1838). 
“ Xanthornus femoralis.” Label on Spec. from Imp. Mus. Rio de Janeiro. 
Xanthornus flavaxilla, Hahn, Voeg. pt. vi. p. 1 (1820)? 

Hahn Voeg. pt. vi. pl. 2? 

Rather smaller than the preceding, bill shorter, tibix yellow. Bill slightly curved or 
nearly straight, slender; wing rather long, third quill longest; tail long, wide, graduated ; 
legs rather short. Entire plumage black, except the shoulders and tibise, which are yel- 
low; under wing coverts and axillaries yellow (perhaps not so generally mixed with black 
as in the preceding). Tibie frequently mixed yellow and black. Bill and legs brownish 
black. Adult ¢. Total length about 844 inches, wing 334 to 4, tail 4 inches. Adult 9. 
Like the male but smaller, total length about 8 inches. 

Hab.—Brazil, Bahia, Cearé. Spec. in Mus. Acad., Philada., and Mus. Smiths. Inst., Wash- 
ington. 

Distinguished from P. cayanensis by its yellow tibie, in addition to which 
this bird seems to be rather smaller and has the bill shorter and less curved, 
It is not entirely easy, however, to fully determine the specific value of this 
bird, as specimens constantly occur in collections which have the tbe mixed 
yellow and black and, although usually with shorter bills than the adult P. 
cayanensis, are in other respects about as much that species as the present. Fine 
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specimens in the Smiths. Mus., from Ceara, Northern Brazil, have the tbiz 
clear yellow. Numerous specimens in the Smiths. Mus. and Acad. Mus. from 
various localities in Brazil. This bird is probably that described by Hahn, as 
above cited. Itis commonly brought in Bahia collections. 


10. PENDULINUS CHILENSIS, Reichenbach. 
Xanthornus chilensis, Reich. Denks. Acad. Vienna, 1853, pt. ii., p. 130. 
Cab. Jour. 1855, p. 55. 

“Zunichst Xanth. cajennensis, doch kleiner, der Schweif viel kleiner, nicht stufenformig: 
kaum gerundet.” 

“Ziemlich haufig habe ich diesen schénen Vogel etwa 12 Stunden weit von Valparaiso 
in einer ebeden und etwas sumpfigen Gegend getroffen, an anderen Orten selten und bloss 
in vereinzelten Exemplaren.” « 

Evidently a peculiar species, but which I have not seen, nor indeed any 
black species of this style from Western South America. 


11, PENDULINUS DoMINICENSIS (Linnzus). 
Oriolus dominicensis, Linn. Syst. Nat. i. p. 163 (1766). 
Pendulinus flavigaster, Vieill. Nouv. Dict. v. p. 317 (1816). 
Pendulinus viridis, Vieill. Nouv. Dict. v. p. 321 (1816)? 
Briss. Orn. ii. pl. 12, fig. 3. Buff. Pl. Hnl. 5, fig. 2. 


Like the two preceding (P. cayanensis and ae but smaller, and with the under tail 
coverts, sides of the abdomen and rump yellow (shoulders and éibiz also yellow). All 
other parts of the plumage black. Middle of the abdomen black, uniform with the other 
plumage, but yellow on the sides (of the abdomen); under wing coverts and axillaries yel- 
low. Bill and feet bluish black. Adult ¢. Total length about 8 to 84 inches, wing 34 to 
334, tail 334 inches. 

Young? Throat black, shoulders and rump greenish yellow; all other parts of the plu- 
mage dark olive green, strongly tinged with yellow on the under parts. Tibise greenish 
yellow. Resembles the young of P: hypomelas, of Cuba. 

Hab.—St. Domingo or Hayti. Spec. in Mus. Acad., Philada., and Mus. Smiths. Inst., 
Washington. 

Exclusively inhabiting the Island of St. Domingo. Resembles not only the 
two preceding, P. cayanensis and P. tibialis, but also the two next succeeding, 
P. portoricensis and P. hypomelas, from all of which it is readily distinguished 
by its under tail coverts and sides of the abdomen being yellow, in which respect 
and otherwise generally it is well represented by Buffon in Pl. Enl., as cited 
above. Specimens in the Smiths. Mus. and Acad. Mus. are certainly from the 
Island of St. Domingo. Those in the Smiths. Mus. are from the valuable col- 


lection of Mr. A. C. Younglove, made in the vicinity of Port au Prince. 


12. PENDULINUS PORTORICENSIS (Bryant). 
Icterus dominicensis, var. portoricensis, Bryant, Proc. Nat. Hist. Soc. Bos- 
ton, 1866, p. 254. 
Turdus ater, Gm. Syst. Nat. i. p. 830, (1788) ? 
Turdus jugularis, Lath. Ind. Orn. i. p. 351 (1790) ? 
Buff. Pl. Enl. 559? 


Resembling P. dominicensis, but with the yellow smaller in space on the rump, and re- 
stricted to the tibize and under tail coverts on the under parts (no yellow on the sides of 
the abdomen, as in P. dominicensis); also resembles P. hypomelas, of Cuba, but the adult of 
that species has the under tail coverts black, and the young plumages are quite different. 
Bill slightly curved, rather straighter and thicker than in P. dominicensis; wing moderate, 
third quill slightly longest; tail moderate; legs rather short. 

Adult ¢. Shoulders, rump, under tail coverts and tibize yellow, all other parts black. 
Under wing coverts yellow, bill black, legs brownish black, a few of the longer upper tail 
coverts black, and the longer under tail coverts frequently tipped with black. Total length 
about 8}4 inches, wing 34 to 334, tail 334 inches. 

Young. Upper parts of body dull yellowish or reddish olive green, under parts reddish 

ellow tinged with green on the abdomen, quills and tail yellowish green. Adolescent. 

ike the young in the plumage of the head and body, but with the tail black, and with the 
black beginning to appear at the base of the bill and on the back. (The young differs from 
that of P. hypomelas and also from that of P. praia ainda 

Hab.—Porto Rico. Spec. in Mus. Acad., Philada., and Mus. Smiths. Inst., Washington. 


Numerous specimens of this species are in the Smiths. collection, exclusively 
from Porto Rico. Related to and resembling the preceding P. dominicensis but 
distinguishable without difficulty by the yellow color on the under parts being 
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restricted to the tibiae and under tail coverts. The young of this species is 
probably different entirely from that of P. dominicensis, and certainly from that 
of P. hypomelas, and resembles the figure in Pl. Enl. 559 in a greater degree 
than that of any other species known to me. 

The extensive and valuable collections made in Porto Rico by Mr. Robert 
Swift and Mr. George Latimer, and presented by them to the Smithsonian 
Institution, contain all plumages of this species, as above described. 


13, PRENDULINUS HYPOMELAS, Bonaparte. 
Pendulinus hypomelas, Bonap. Consp. Av. i. p. 433 (1850). 
“Teterus hypomelas, Du Bus,” Bonap. ut sup. 
Icterus dominicensis, et virescens, Vig. Zool. Jour. ii. p. 441 (1827). 
Psarocolius melanopsis, Wagl. Isis, 1829, p. 759. 
De Sagra’s Cuba, Ois. pl. 19, bis. (young). 


Like the preceding, but with the under tail coverts black (not yellow, as in the two pre- 
ceding, P. dominicensis and P. portoricensis), but frequently the shorter under tail coverts 
are dull gamboge yellow, quite different from the yellow of the tibize. Yellow space on the 
rump wide, as in Pdominicensis, Bill rather shorter and thicker than in either of the pre- 
ceding, curved; wing moderate, third quill slightly longest; tail rather long, graduated ; 
legs rather short. 

Adult ¢. Shoulders, rump and tibie yellow, shorter under coyerts of the tail dull gam- 
boge yellow, under wing coverts yellow. All other parts of the plumage black. Longer 
upper coverts of the tail black, all the longer under tail coyerts and frequently all the un- 
der coverts of the tail black. Bill bluish black, lighter bluish at the base of the under 
BB inches legs bluish black. Total length about 8 to 844 inches, wing 314 to 334, tail 344 to 

inches. 

Youn . Throat black, body above and below yellowish olive green, shoulders and rump 
greenish yellow, and in more advanced plumage, tibizee yellow. Under wing coverts yellow, 
wings and tail brownish green. Adolescent. The black of the adult appearing on the back 
ake breast. In young plumage this bird is Jcterus virescens and Psarocolius melanopsis, as 
above. 

Hab.—Cuba. Spec. in Mus. Acad., Philada., and in Mus. Smiths. Inst., Washington. 


This is another of the black species with the rump or lower part of the back 
yellow, and allied to the two immediately preceding, P. dominicensis and P. 
portoricensis. Itis not difficult to distinguish from either, by its black under 
tail coverts. Numerous specimens in the Smiths. Mus. are from the fine col- 
lection made in Cuba by Mr. Charles Wright, who most carefully obtained 
adults and young in all plumages. 


14, PENDULINUS LEUCOPTERYX (Wagler). 
Psarocolius leucopteryx, Wagl. Syst. Av. 16 (1827). 
Icterus personatus, Temm. PI. Coll. ii. liv. 81 (not paged nor dated). 
“ Oriolus mexicanus, Linn.” Leach Zool. Misc. i. p. 8. 
Oriolus nidipendulus, Gm. Syst. Nat. i. p. 390 (1788)? : 
Leach Zool. Misc. i. pl. 2. Edwards’ Birds, v. pl. 243. Sloan Jam. pl. 258, 
fig. 3? 


Middie and greater coverts of the wing white, forming a large space of that color (white) 
in the first half of the wing; shoulders yellowish green, uniform with the plumage of the 
upper parts of the body. Bill thick at base, somewhat curved; wing rather long, third and 
fourth quills longest; tail moderate or rather short; legs strong. Adult ¢. Entire upper 
parts of head and body greenish yellow, lighter on the rump, under parts yellow, tinged 
with green on the breast and sides. Front, lores and throat black (united and forming a 
mask), wings and tail black. Middle and greater coverts of the wing white, shorter quills 
widely edged with white. Under wing coyerts pale yellow. Bill bluish black, pale blue at 
base of ee under mandible; legs bluish black. Total length 8 to 84 inches, wing 41%, tail 
3% inches. 

“4 valt Q. Like the male, but with the upper parts more strongly tinged with green, and 
the white of the wing not so large; shoulders and scapulars frequently mixed with black. 
Young. Like the female, but with the tail olive green; coyerts of the wings and tipped 
with white, all the quills narrowly edged with grayish white. Adolescent. Middle feath- 
os of the tail black, others green. Shorter quills black, edged with white, others dull 

rown. 

Hab.—Jamaica. Spec. in Mus. Acad., Philada., and Mus. Smiths. Inst., Washington. 


This is a common enough, but quite peculiar species, preserving as it does 
in adult plumage the general colors of the young of several others, and espe- 
cially of the smaller P. spurius of North America. Standing before me in com- 
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pany with the young of P. dominicensis, P. hypomelas and P. spurius, I am al- 
most inclined to regard it as illustrating arrested development. 

This bird is exclusively from Jamaica, so far as my information extends, and 
numerous specimens, now under examination, are in the very fine collection of 
the birds of that Island, presented to the Smithsonian Institution by William 
Thomas March, Esq., of Spanishtown, Jamaica. Numerous others in the 
Smiths. Mus. are in another fine collection from Metcalfe Parish, Jamaica, col- 
lected and presented by Professor George N. Allen. 

In my opinion this bird is Oriolus nidipendulus, Gmelin, as above, founded 
on descriptions of two supposed species in Sloane’s Jamaica, ‘The Watchy 
Picket or Spanish Nightingale” and “Another sort of the Watchy Picket.” 
(Nat. Hist. Jamaica, ii. pp. 299, 300). 


4. Icterioides. 


15, PENDULINUS AURICAPILLUS (Cassin). 
Icterus auricapillus, Cass. Proc. Acad. Philada., 1847, p. 332. 
Jour. Acad. Philada. quarto, i. pl. 16, fig. 2. 


Back, wings and tail black (no white marks in the wing). Bill moderate or rather short, 
thick at base, slightly curved; wing rather long, second and third quills longest; tail 
rather long, graduated; legs moderate. Adult ¢. Back, wings and tail clear lustrous 
black, without any white spots or marks whatever. Front, lores and throat black, united 
and forming a wide mask. Head, above, rump and entire under parts golden yellow, paler 
on the rump. Shoulders yellow, under wing coverts yellow, a few of fhe longer upper tail 
coverts black. Bill bluish black, legs dark brown. Total length 7 to 7% inches, wing 34 
to 334, tail 344 to 334 inches. Younger. Entire head and under parts of body dull orange 
yellow, black feathers appearing on the throat; quills and tail feathers dark brown, rump 
greenish yellow. 

Hab.—Northern South America, New Grenada, Venezuela, Trinidad, Mexico? Spec. in 
Mus. Acad., Philada., and Mus. Smiths. Inst., Washington. 


About the size of P. chrysocephalus and, like that species, somewhat variable 
in all its dimensions, a specimen from the Island of Trinidad being the largest 
and another from Bogota, New Grenada, the smallest. A handsome and easily 
recognized species, with clear black wings and tail, without a vestige of white 
markings on either, and differing in that respect from the next succeeding, P. 
cucullatus. Shoulders in the present species, yellow; in P. cucullatus, black. 
Specimens in the Smiths. Mus. are from Bogota and Santa Martha, New Gre- 
nada. Two specimens in the Massena collection are labelled as from Mexico, 
in the handwriting of Mr. Victor Massena. Others in the Acad. Mus. are from 
Trinidad and Venezuela. 


16. PENDULINUS cUCULLATUS (Swainson). 
Icterus cucullatus, Swains. Philos. Mag., 1827, p. 436. 
Cassin, B. of Cal. and Texas, pl. 8. 


Middle coverts of the wing white, forming a wide diagonal band across the wing, near 
the shoulder. Bill rather long, curved, rather slender; wing moderate, third and fourth 
quills longest; tail rather long, graduated; legs moderate. Adult ¢. Back, tyings and tail 
black, middle coverts of the wing white, shorter quills widely edged with white, primaries 
narrowly edged with grayish white, Front, lores and throat black, united and forming a 
wide mask. Head above, rump and entire under parts rich golden or reddish yellow; 
under wing coverts yellow. Bill bluish black, legs brownish. Total length about74g inches; 
wing, 314; tail, 334 to 4 inches. Younger ¢. Black plumage of the back edged with yel- 
lowish green, tail narrowly tipped with white, yellow of the head tinged with dull green, 
and specimens occur in which the entire yellow parts of the plumage are dull greenish 
yellow, much paler, and of a different shade of yellow from that of the fully-matured bird. 

Female. Upper parts dull ashy olive green, tinged with yellow on the head, under parts 
pale greenish yellow, clearer yellow on the middle of the abdomen and under tail coverts, 
ashy on the sides, wings ashy brown, covygfts tipped with white, tail yellowish green. 
Total length about 7 inches. a 

Hab.—Mexico; Texas; Lower California. Spec. in Mus. Acad. Philadelphia, and Mus. 
Smiths. Inst., Washington. 


About the size of the preceding P. auricapillus, and generally resembling it, 
but easily distinguished by its conspicuous white marks on the wings, and the 
shoulders being black. Numerous specimens in the Smiths. Mus., from Cor- 
dova and Mirador, and various localities in the States of Tamaulipas and Coa- 
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huila, Mexico, and from Texas. Specimens in the Acad. Mus. are from Mexico, 
and from Brownsville and “ Ringgold Barracks,” Texas. Numerous specimens 
in the Smiths. Mus., also, are from Capt. John Xantus’ collection in Lower 
California, and Colima, Western Mexico. 


5. Pendulinus. 


17. PENDULINUS sPURIUS (Linneus). 
Oriolus spurius, Linn. Syst. Nat. i. p. 162 (1766). 
Oriolus spurius et varius, Gm. Syst. Nat. i. pp. 389, 390 (1788). 
Oriolus castaneus, Lath. Ind. Orn. i. p. 181 (1790). 
Yphantes solitaria, Vieill. Nouv. Dict. iii. p. 215 (1816). 
Pendulinus nigricollis, Vieill. Nouv. Dict. v. p. 318 (1816). 
Oriolus mutatus, Wils. Am. Orn. i. p. 64 (1808). 

Wils. Am. Orn. i. pl. 4. Aud. B. of Am., pl. 42, oct, ed. iv. pl. 219. 
Catesby Car., pl. 49. Hahn Voeg., pt. v. pl. 5. Buff. Pl. Enl. 607, fig. 1. 

Small; bill slightly curved; wing moderate; third quill usuatly longest; tail rather long, 
rounded or slightly graduated. Adult male. Head and upper part of back, wings and tail 
black. All other parts dark chestnut. Greater wing coverts tipped with white, quills 
edged with grayish white; shoulders chestnut; bill bluish black, lighter at base of under 
mandible; legs dark brown. Female. Upper parts of head and body uniform olive green, 
under parts pale greenish yellow, smaller and greater wing coyerts tipped with white, 
quills dark brown edged with grayish white, tail yellowish green. Young male. Like the 
female, but with the throat black, and (in adolescence) the chestnut of the adult beginning 
to appear on the breast and sides of the neck. Total length about 644 to7 inches; wing 
34, tail 3 inches. 

Hab.—Eastern North America; Mexico; Central America; New Grenada. Spec. in Mus. 
Acad., Philada., and Mus. Smiths., Washington. 

An abundant species throughout temperate North America, east of the Rocky 
Mountains, and extending its winter migration into Mexico and Central 
America. One specimen in the collection of my friend Mr. Lawrence, of New 
York, is from Savanilla, New Grenada. Numerous specimens in the Smiths. 
Mus., from widely distant localities, but showing no specific variation, whether 
from Nebraska or Guatemala. Numerous specimens also in Mus. Acad., from 
an equally extensive range of localities. aval 

On this little species the genus Pendulinus is founded by Vieillot, but, in my 
opinion, erroneously, the type or most perfect form being very probably P. 
bonina, or perhaps P. Wagleri. The present species is but an humble member 
of this highly respectable group, and one which shows its characteristics but 
indifferently—indeed, I am not without a suspicion that it more properly 
belongs to the group Hyphantes as an aberrant form. 


18. PENDULINUS AFFINIS (Lawrence). 
Xanthornus affinis, Lawr. Ann. Lyc., New York, 1851, p. 113. 


Like the preceding (P. spurius) in form and colors, but smaller, and restricted to South- 
ern North America. Adnit male. Chestnut, with the head, back, wings and tail black. 
Female. Olive green above, pale greenish yellow on the under parts. Total length about 
64 inches; wing 3, tail 234 inches. . / i 

Hab.—Texas; Mexico. Spec. in Mus. Acad., Philada., and Mus. Smiths., Washington. 

Appears to be uniformly smaller than P. spurius, and not yet found north of 
Texas. It is, however, only to be distinguished from that species by this char- 
acter, the shorter wing being the most obvious character in prepared skins. 
Specimens from Texas and Mexico in Smitbs. Mus., and Acad. Mus., and in the 
collection of Mr. Lawrence, New York. This little bird seems to be the resi- 
dent species of Texas, and perhaps Mexico ; but its near relative, P. spurius, is 
also found in those countries abundantly in the winter, or during the season of 
migration. 

III Genus HYPHANTES, Vieillot. 
(Genus Yphantes, Vieill. Analyse, p. 33 (1816). 


This is a group of smaller or medium-sized species, characterized by straight, 
sharp and rather strong bills, well-developed and somewhat pointed wings, 
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and rather short tails. All are of entire symmetry and compactness of struc- 
ture, and the group represents, in my opinion, the perfection of the family 
Icteridx, and is therefore, I think, to be properly regarded as the typical genus. 
My business, in the present series of memoirs, is, however, mainly with spe- 
cies, and I have not ventured upon such arrangement. 


1. Hyphantes. 


1. HypHantes Bautimore (Linneus). 
Oriolus Baltimore, Linn. Syst. Nat. i. p. 162 (1766). 
Oriolus tricolor, Mull. Syst. Nat. Supp., p. 87 (1776). 

Catesby Carolina, i. pl. 48. Buff. Pl. Enl.506. Vieill. Gal. i. pl. 87. Wils. 
Am. Orn. i. pl.1, vi. pl. 53. Aud. B: of Am. pl. 12; oct. ed. iv. pl. 217. 

Bill straight, pointed ; wing with the first four primaries longest and nearly equal; tail 
moderate. Adult. Fine reddish orange; head, back, wings and middle tail feathers 
black. Shoulders orange: Bana coverts tipped with white, quills edged with white, tail 
at base orange, middle feathers black in their terminal two-thirds, others with a medial 
space black, and largely tipped with orange. Bill bluish, legs bluish brown. Female. Like 
the male, but with the black parts tinged with brown, and the orange parts paler, and 
sometimes tinged with green; younger, and frequently mated: the female has the head 
above and back yellowish or grayish olive, quills brown, tail olive green. Young. Like 
the young female, but with the quills blacker. Adolescent. Black appearing on the head 
and throat, tail feathers partly black. Total length 744 to 8 inches; wing 3%, tail 3 to 34 
inches. 

Hab.—Eastern North America; Mexico; Central America. Spec. in Mus. Acad., Philada. 
and Mus. Smiths., Washington, 

Specimens of this well-known species in the Smiths. Mus. are from numerous 
localities throughout the United States, east of the Rocky Mountains, from 
Eastern Mexico, Guatemala and Costa Rica; many of them, in collections from 
Mexico and Central America in very fine adult plumage. One of the most 
beautiful and familiarly-known birds of the United States. This beautiful 
little species varies in the shade and depth of its orange colors in both males 
and females. Specimens in the Acad. Mus., from Jalapa, Mexico, are amongst 
the finest in plumage that I have seen. 


2. HypHantes BuLiockn (Swainson). 
Xanthornus Bullockii, Swains. Philos. Mag., 1827, p. 436. 
Psarocolius auricollis, DeWeid, Reise Nord. Am. i. pl. 367 (1839). 
Aud. B. of Am. pl. 388, oct. ed. iv. pl. 218. 


Size of the preceding, front and wide superciliary stripe orange. Bill straight, pointed, 
wing rather long, second and third quills longest, tail moderate, rounded. Adult. Stripe 
through the eye, head above, back and throat, black. Wings brownish black, greater 
eoverts and quills widely edged with white, under wing coverts orange yellow. Front 
and superciliary stripe, sides of neck and entire under parts of body fine orange yellow, 
paler on the abdomen. Lower part of back and rump orange yellow, frequently tinged 
with greenish. Tail, with the middle feathers brownish black in their terminal two- 
thirds, yellow at base; outer feathers orange yellow, tipped with brownish black. Young. 
Upper parts yellowish olive green, darker and frequently mottled with brownish black on 
the back. Total length about 7 to 744 inches; wing 4, tail 314 inches. 

Hab.—Western North America; Mexico. Spec. in Mus. Acad. Philada., and Mus. Smiths., 
Washington. 


Apparently a frequent species of all the temperate countries of North 
America on the Pacific Ocean, and inhabiting also a very extensive central 
region, including the Rocky Mountains. Well represented in the plate of 
Audubon’s folio edition, but indifferently in the octavo. Not intimately 
resembling any other species. 


2. HypHanTES ABEILLEI (Lesson). 
Xanthornus Abeillei, Less. Rev. Zool., 1839, p. 101. 
Oriolus Costototl, Gm. Syst. Nat. i. p. 385 (1788)? 

About the size of the preceding two species, and strictly of the same generic group. 
BPntire upper parts of head and body black. Under parts with the throat and sides black. 
Narrow line over the eye, sides of the neck and middle of the under parts of the body 
orange yellow. Wings black, greater coverts white, quills edged with white. Tail with 
the middle feathers brownish black, other tail feathers yellow, tipped with brownish 
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black. Plumage of the rump and upper tail coverts cinerous and greenish yellow at base, 
and widely tipped with black. Under wing coyverts yellow. Bill bluish brown, light blue 
at base of under mandible, legs bluish brown. Bill straight, pointed, wing rather long, 
a quill longest, tail moderate, rounded. Total length about 714 inches; wing 4, tail 314 
inches. 

Hab.—Mexico. Spec. in Smiths. Mus., Washington. 

Of this curious and little-known bird, I have seen only a single specimen, 
which was obtained from Messrs. Verreaux, of Paris, and is now in the Smiths. 
Mus. It is at once recognizable by the sides being black. This bird may be 


OQ. costototl, Gmelin, as cited above, founded on a description of Hernandez, but 
not to be so determined satisfactorily. 


2. Melanophantes. 


5. HyPHANTES XANTHOMUS (Sclater). 
Icterus xanthomus, Sclat. Cat. Am. B. p. 131 (1862). 
Bill straight, pointed, thick at base; wing with the second and third quills longest, tail 
moderate, rounded, legs rather strong. Adult. Shoulders yellow; all other parts of the 
lumage glossy black. Under wing coverts black, uniform with the other black plumage. 
ellow space on the shoulder frequently edged with yellowish white; very pale and nearly 
pure white in some specimens. Bill black, paler at base of under mandible; legs brown- 
ish black. Sexes alike? Total length about 7% to 8 inches; wing 4 to 41%, tail 314 inches. 
Hab.—Porto Rico; St. Thomas? West Indies. Spec. in Mus. Acad,, Philada., and Mus. 


Smiths., Washington. 

This is one of the anomalous forms, not to be arranged without difficulty, 
and, in structure, a curious species. My present opinion is that it is analogue 
of Agelaius in the genus Hyphantes, but am not without a suspicion that it 
really belongs in the subfamily with Agelaius and Molothrus. Easily recog- 
nized by its short compact structure, straight and almost conic bill, black 
plumage and yellow shoulders. (The under wing coverts being clear black, 
not yellow or partly so, as in Pendulinus cayanensis and P. tibialis, which this 
bird resembles in colors only.) Specimens in Acad. Mus., from the Massena 
collection, without label, numerous specimens in the Smiths. Mus., exclusively 
from Porto Rico, in the fine collections of Mr. George Latimer. 


3. Aporophantes. 
6. HyPHANTES PYRRHOPTERUS (Vieillot). 
Agelaius pyrrbopterus, Vieill. Nouv. Dict. xxxiv. p. 543 (1819). 
Pendulinus periporphyrus, Bonap. Consp. Av. i. p. 432 een 

Bill straight, sharp, rather slender; wing moderate; tail rather long, graduated; feet 
strong. Adult. Shoulders dark chestnut; all other parts of plumage lustrous black. Bill 
bluish black, feet brownish black. Total length about 8 inches; wing 3)% to 34, tail 4 in. 

Hab.—Northern South America; Bolivia (Massena Coll.) Spec. in Mus. Acad., Philada. 

Another singular and anomalous form in this group, and not to be assigned 
to any genus without difficulty. The bill is straight, pointed and conic, 
though rather weak, the wings may almost be said to be rounded, the first 
quill shorter, the next four nearly equal, and the tail long and partially gradu- 
ated. At present my impression is that this bird belongs here, though it may 
be perbaps more properly regarded as Pendulinus or possibly Agelaius. 

The only specimens that I have seen of this curious species are in the Acad. 
Mus., from the Massena collection, one of which is from D’Orbigny’s collection, 
and is labelled “ Chicquitos.” Easily distinguished by its chestnut shoulders 
and black plumage, which combination is peculiar. 


IV. Genus CASSICUS, Brisson. 
Cassicus, used generically, Briss. Orn. ii. p. 98 (1760). 
Cassicus, Daud. Traite D’Orn. ii. p. 322 (1800). 
Cassicus, Illig. Prod., p. 214 (1811). Cuv. Reg. An. i, p. 394 (1817). 


1. Cassicus. 


1. Cassicus H#MoRRHOUS (Linneus). 
Oriolus hemorrhous, Linn. Syst. Nat. i. p. 161 (1766). 
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Buff. Pl. Enl., 482. Swains. B. of Braz., pl. 1. Shaw Nat. Misc. x. pl 365. 
Prevost Ois. Exot., pl. 71. Dubois Orn. Gal., pl. 43. D’Orb. Cuv. Orn. pl. 
37. Briss. Orn ii. pl. 8. 

Bill large, slightly curved, wing long, third quill longest, tail moderate or rather short, 
feet strong. Adult. Back and rump bright scarlet; all other parts of the plumage lustrous 
black; bill bluish or greenish yellow; feet brownish black. Sexes alike in colors. 
Younger, Back and rump yellowish scarlet; other parts of plumage dull brownish black ; 
bill dull greenish yellow, darker at base. Total length, male, about 12 inches; wing 744, 


tail 4 to 444 inches; female smaller. 
Hob.—South America; Central and Eastern? Spec. in Mus. Acad., Philada., and Mus. 


Smiths., Washington. 

Apparently one of the most abundant birds of South America. In all col- 
lections in this country, usually from Bahia, Rio de Janeiro, St. Katherine, 
and other points in Eastern Brazil. Perhaps the same also from Guiana and 
Trinidad. In this species the bill is not so large as in the next succeeding, 
(C. affinis,) but in all other characters the two birds are very similar, and prob- 
ably ought to be regarded as identical. 


2. Cassicus AFFINIS, Swainson. 
Cassicus affinis, Swains. B. of Braz. 
‘“‘ Cassicus crassirostris, Aliq.” Bonap. Compt. Rend., 1853, p. 833. 

Swains. B. of Braz., pl. 2. 

To be distinguished from the preceding by its thicker bill, which is, so far 
as I can see, the principal character, and but a doubtful species. Not having 
a sufficient number of specimens which are clearly this bird, to form a satis- 
factory series or to show gradations, I give it provisionally as distinct, and 
very nearly as defined by the Prince Bonaparte in Compt. Rend. xxxvii. p. 
833. 

Like the preceding, and about the same size, but with the bill much larger, especially at 
base, straighter and wider; wing long; tail rather short. Back and rump bright scarlet; 
all other parts of the plumage lustrous black; bill bluish yellow; feet brownish black. 


Total length about 1244 inches; female smaller. 
Hab.—Northern South America: “Cayenne.” Spec. in Mus. Acad., Philada. 


The Prince Bonaparte’s diagnosis of this species, as above cited is :— 
“Grande; d’un noir luisant; la couleur rouge étendue; le bee droit, mais 
tres-dilaté, énorme 4 la base.” Several specimens in the Massena collection 
present all these characters, and especially the last, the bill being, indeed, 
quite entitled to be considered enurmous at base. The scarlet of the back is of 
greater extent than in either of the two next succeeding, and perhaps also of 
the preceding, (C. hemorrhous,) as stated by the Prince Bonaparte, as above 
cited; but I cannot see that this bird is of a more lustrous black than the pre- 
ceding, as also stated by him in descriptions of the two supposed species— 
“noir mat” and “noir luisant.” 

Specimens in the Acad. Mus. from ‘“ Cayenne.” 


3. Cassicus uropyGtaLis, Lafresnaye. 
Cassicus uropygialis, Lafres. Rev. Zool., 1843, p. 290. 
Cassicus curvirostris, Lafres. Rev. Zool., 1847, p. 218. 

Hahn Voeg., pt. vi. pl. 6? 

Like the two preceding, (C. hemorrhous and C. affnis,) but smaller, and with the bill 
curved, and the searlet of the back and rump more restricted. In all specimens now 
before me, the scarlet on the upper parts is restricted to the rump, and much smaller in 
extent than in either of the preceding, and frequently assuming a yellowish or copper 
lustre, (which is the case also in the succeeding species, C. microrhynchus). Entire other 
plumage lustrous black, bill greenish yellow, feet dark brown. Bill thick at base, both 
mandibles curved, wing long, tail moderate or rather short. Total length about 10 to 104% 
inches; wing 644, tail 544 to 5144 inches. Female smaller. 

Hub.—Northern South America: Bogota; Rio Atrato. Spee. in Mus. Smiths. Inst., 
Washington, and in Coll. Mr. Lawrence, New York. 

Apparently a species of fair respectability. The specimens before me could 
readily be distinguished from either of the preceding, but perhaps not so easily 
from the next succeeding, ( C. microrhynchus,) which it more strongly resembles. 
The more restricted scarlet of the body above is a reliable character, and the 


bill always presents a degree of curvature not seen in the preceding. 
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Very fine adult specimens of this curious species are in an extensive and 
valuable collection from Bogota, recently presented to the Smithsonian Institu- 
tion by the Hon. A. A. Burton, late Minister of the United States to New 
Grenada. It is also in Capt. Michler’s collection from the Rio Atrato, and I 
have seen it in other collections. 


4. Cassicus MicrorHyNcHus (Sclater et Salvin). 
Cassiculus microrhynchus, Sclat. et Saly. Proc. Zool. Soc., London, 1864, 
p. 353. 

About the size of C. wropygiahis, and much resembling it, but with the bill smaller and 
straighter. Scarlet of the upper parts nearly restricted to the rump, and frequently 
tinged with yellow, as in that species, but much smaller in extent than in C. hemorrhous 
and C. affinis. Plumage lustrous black, (except the rump,) bill greenish yellow, legs 
brownish black, Bill small; in some specimens nearly straight, but generally slightly 
curved; (usually not proportionately larger than in the Thrushes, and resembling that of 
pe auberaap Cassiculus ;) wing long, tail rather short, feet strong. Total length about 9 
inches, 

Hab.—New Grenada; Panama; Central America? Spec. in Mus. Smiths. Inst., Washing- 
ton, and in Coll. Mr. G. N. Lawrence, N. Y. 

Mainly distinguishable from the preceding, (C. uropygialis,) by its small bill, 
generally straighter, but frequently somewhat curved, and, in fact, the ap- 
proximation to that species is quite general, and yet to be more diligently 
inquired into. The scarlet of the rump is nearly cf the same extent as in that 
species, and restricted, but in all the specimens under examination the wings 
seem shorter, and have the third quill longest, and perhaps all the quills nar- 
rower than in C. uropygialis. 

This is the last of the red-backed species. We will now try what can be 
done with the yellow backs, as follows :— 


5. Cassicus pErsicus (Linnzus). 
Oriolus persicus, Linn. Syst. Nat. i. p. 161 (1766). 
Oriolus cacicus, Shaw, Gen. Zool. vii. p. 413 (1809), 
Cassicus icteronotus, Vieill. Nouv. Dict. v. p. 315 (1817). 
Edwards Birds, pl. 319. Briss. Orn. ii. pl. 9. Buff. Pl. Enl., 184. Swains. 
B. of Braz., pl. 3. Prevost Ois Exot., pl. 71. 


Adult. Lower part of back, and upper and under tail coverts yellow. Tail, with its basal 
half to two-thirds, yellow. Large spot on the greater wing coverts yellow. All other parts 
lustrous black; bill yellow, feet dark brown, bill thick, slightly curved, wing long, third 
and fourth quills usually longest, tail rather short, feet strong. In this species the outer 
tail feathers are generally yellowin the basal two-thirds of their length, which color 
becomes shorter in each succeeding feather, and in the middle feathers are seldom more 
than one-half of their length; (in C. vitellinus these proportionate lengths of the yellow 
color of the tail are reversed). Specimens occur in which the outer tail feathers are yel- 
low in three-fourths of theirlength. Younger. Yellow of the plumage with a greenish 
tinge; Other parts brownish black, tinged with greenish yellow on the abdomen. Bill 
brownish or bluish at the base. Total length, ¢, 11 to 11% inches; wing 6, tail 4 to 414 
inches. ¥. Total length about 8 to 9 inches: wing 5, tail 334 to 4 inches, 

Hab.—Northern South America; Trinidad. Spec. in Mus, Acad., Philada., and Mus. 
Smiths., Washington. 

An abundant and long-known species, to be found in all collections, but not 
always presenting uniform characters, specimens differing in size and shape of 
the bill, extent of yellow on the back and tail, and I am not sure that various 
species might not be made by a sufficiently enterprising and speculative per- 
son. The bill in this species seems to be always smaller than in the next suc- 
ceeding, (C. vitellinus,) and it is further clearly distinguished from that species 
by the yellow of the tail, as above described. 

Numerous specimens in the Mus. Smiths., from Trinidad, Guiana, “ Amazon’ 
and Eastern Peru, (‘‘Head waters of the Huallaga River,”) and in the Mus. 
Acad., from Trinidad, Surinam, “ Brazil” and other localities. Specimens 
from Trinidad seem to be the smallest, and perhaps not quite the same, specific- 
ally. Another style in the Mus. Acad., without label, has the bill short, and 
the yellow of the back extending upwards, and still another, also, without 


label, has the bill unusually straight and pointed. 
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6. CAssIcUS VITELLINUS, Lawrence. 
Cassicus vitellinus, Lawr. Proc. Acad. Philada. 1864, p. 107. 


Like the preceding (C. persicus), but with the bill thicker and more curved, the yellow of 
the tail much more restricted and reversed, being shortest on the outer feathers. Adult. 
Entire plumage lustrous black, except the back and upper and under tail coyerts anda 
large space on the greater wing coverts, which are rich yellow, inclining to orange (darker 
and of a richer shade than in the preceding). Bill yellow, generally tinged with greenish, 
especially the under mandible; feet dark brown. “Eye opal color, bill greenish yellow, 
legs black.” (Mr. F. Hicks’ label, Panama). ¢. Total length 1144 to 12 inches, wing 644 
to 7, tail 44% to 434 inches. 9. Total length about 914 inches, wing 4 to 41%, tail 3%4 to 4 
inches. 

Hab—Northern South America, New Grenada, abundant at Panama, Turbo, Atrato River, 
Central America? Spec. in Mus. Smiths., Washington; Mus. Acad., Philada., and coll. Mr. 
Geo. N. Lawrence, New York. 


Clearly a distinct, and in the numerous specimens now under examination, 
an easily recognized species. It seems to be uniformly rather larger and with 
the bill thicker than C. persicus. The fine rich and deep yellow of the back in 
the adult of this species, 1 have never seen in its relative, and is correctly 
pointed out by Mr. Lawrence as a specific character, as above. 

Numerous specimens in the Smiths. Mus., from Panama, and in Col. Mich- 
ler’s collection from the Atrato River. Specimens in the Acad. Mus. labelled 
doubtfully as from “‘ Mexique.” 


7. CASsICUS MELANURUS, nobis. 

Prevost Ois. Exot. pl. 71? Hubner, Samml. Voeg. pl. 99? 

In the Massena collection, now a part of the ornithological collection of the 
Philadelphia Academy, there is a single specimen of a species resembling and 
allied to C. persicus, but with the tail and under tail coverts entirely black, 
This specimen is labelled as a female and from Guyaquil, in the handwriting of 
M. Victor Massena, Prince D’Essling, and is the only one that I have ever seen 
of the species. 


Adult 9. Smaller than either of the preceding, though strictly of the same subgroup, 
and with the tail entirely black, and the under tail coverts black. A wide transverse band, 
immediately above the under tail coverts, yellow. Rump and a large spot on the wing, at 
its insertion with the body, yellow. The longer tail coverts black. All other parts, includ- 
ing the head, neck and back, and entire under parts of the body, wings and tail, black. 
Bill light colored, feet dark. Bill smaller than in @. persicus, pointed; wing moderate or 
rather long, third quill longest; tail moderate, legs rather short. 

Total length 834 inches, wing 414, tail 334 inches. (Female). 

Hab.—Guayaquil (Massena Coll.) Spec. in Mus. Acad., Philada. 


2. Cassiculus. 
Genus Cassiculus, Swains. Faun. Bor. Am. ii. p. 276 (1831). 


8. CASSICUS MELANICTERUS (Bonaparte). 
Icterus melanicterus, Bonap. Jour. Acad. Philada. iv. p. 389 (1825). 
Icterus diadematus, Temm. Pl. Col. 
Cassiculus coronatus, Swains. Philos. Mag. 1827, p. 436. 
Temm. Pl. Col. 482. Jard. & Selb. Il. Orn. ii. pl. 45. 


Crested, tail entirely yellow, except the two middle feathers and the outer web of the 
outer feather, which are black. Large, bill straight, tapering, pointed; wing long, third 
and fourth quills longest; tail rather long; head with a crest of long and slender feathers. 
Adult ¢. Back and upper and under tail coverts and tail (except two middle feathers) 
yellow, middle and greater wing coverts yellow. All other parts of the plumage lustrous 
black, bill bluish or greenish yellow, legs dark brown. Outer web of outer tail feather usu- 
ally dark brown, and the yellow feathers of the tail are frequently spotted with brown at 
their tips. Total length about 12 to 13 inches, wing 6 to 61%, tail 5144 to 6 inches. Female 
smaller, and with the dark parts of the plumage usually tinged with brown. Total length 
about 914 inches. Young. No crest, dark parts of plumage brownish black, yellow parts 
tinged with green, all the yellow tail feathers edged on both webs with dark brown. An 
irregular large spot on each side at the base of the upper mandible dull yellow, throat with 
numerous whitish spots. 


Hab.—Mexico. Abundant at Mazatlan, Acapulco. Spec. in Mus. Acad., Philada., and 
Mus. Smiths., Washington. 


The only species of this group having a well defined crest, and easily recog- 


(April, 


NATURAL SCIENCES OF PHILADELPHIA. 67 


nized. Abundance of specimens in the fine collections of Col. Grayson and 
Capt. Xantus, from Mazatlan. Specimens in Mus. Acad. labelled Acapulco. 


9. Cassicus LEUCORHAMPHUS (Bonaparte). 
Xanthornus leucoramphus, Bonap. Att. Sc. Ital. 1843, p. 404. 
Cassiculus leucoramphus, Bonap. Consp. Av. i. p. 428 (1850). 
Cassicus chrysonotus, D’Orb. et Lafres. Mag. Zool. 1838, p. 3? 


Bill straight, pointed; tail long; wing long, third and fourth quills longest; legs strong. 
Adult. Back and spot on the wing coverts bright yellow, all other parts lustrous black. 
Tail uniform black, upper tail coverts black at their ends, yellow at their bases. Bill blu- 
ish at base, with its point or terminal half, ivory white; feet brownish black (no yellow on 
the abdomen nor under tail coverts, those parts being black, uniform with other parts of 
the plumage). Younger or female? Entire black parts of plumage tinged with brown, and 
yellow parts with Reeeaer bill dark brown at base, dull white at tip. 

Total length, male 11 to 12 inches, wing 6, tail 514 inches. Female? about 9%, wing 334 to 
4, tail 434 inches. 

Hab.—Northern South America, New Grenada, Ecuador. Spee in Mus. Acad., Philada., 
and Mus. Smiths., Washington. 

This is a large species, with a sharp, rather small bill and long tail, easily 
distinguished from any other bird of this group. It is frequent in collections 
from Bogota. This species has the tail and entire under parts of the body clear 
uniform black, without yellow in either. There can be little doubt that C. chry- 
sonotus, D’Orb. et Lafres., is the young of this bird, but that the student may 
judge for himself I give the original description of that supposed species, next 
succeeding. 

Of this fine species numerous specimens are in the Mus. Acad., labelled “ Bo- 
gota,” and in the Mus. Smiths., from Ecuador and New Grenada. If the same 
as C. chrysonotus, which I think quite probable, that name has precedence for 


the species. 


10. Cassicus curysonotus, Lafresnaye. 
Cassicus chrysonotus, Lafres. Guer. Mag. 1838, p. 3. 
D’Orb. Voy. Am. Ois. pl. 52. 


“ Affinis heee species Cassico icteronoto; sed differt rostro rectiore, cauda longiore et colo- 
ribus. Rostrum in exuvia flayo-albidum, in viva basi obscure ceeruleo nebulatum, apice 
depressiusculum; casside frontali angusta tereti quamyis posterius rotundata. Supra et 
subtus totus major dorso postico et uropygio tantum flayo-aurantius, tectricibus caudee 
superis ac inferis nigris; ale his Casstci icteronoti longitudine sequalis, sed cauda multo 
longiore maris nigredine supra nitente, foeminz obscura; hujus nonnulle alarum tectrices 
mediz punctis aut striis minimis aurantius terminatur. An majorum macularum in aliis 
speciminibus indicium?” 

“ Longit. marts, 31 cent., femine 27 cent.” 

“Caudee maris 141% cent. Icteronoti 1144 cent.” 

* Habit. in Bolivia, Yungas.” (Lafresnayes’ description as cited above). 


The tail, in the figure cited, is represented as plain black. This species I have 
not seen, at least no specimen to which this description applies, nor like the 
figure in D’Orb. Voy. above cited. My present impression and suspicion is that 
it is the young of the immediately preceding species @. leucoramphus, and, 
though figured without the yellow spot on the wing, that character is clearly 
indicated in the description, as above. 


11. CassicuLUs FLAvicrissus, Sclater. 
Cassiculus flayicrissus, Sclat. Proc. Zool. Soc. London, 1860, p. 276. 


“Nigerrimus: dorso postico, tectricibus alaribus dorso proximis, crisso et rectricibus ad 
basin flavissimus: rostro plumbeo, apice albicante: pedibus nigris.” 

“Long. tota maris 10:0, alee 5°8, caude 4:0; feminge 8°, alee 4-4, caudee 3°3.” 

*“ Hab. in rep. Equator.” 


CUNT Le DAS id y ‘ 
“Four examples. Irides and bill blue: notshy; very noisy, in flocks among large trees 


in the deep bush; stomach contained seeds and insects.” (Dr. Selater’s description, as 
above cited). 
This species is unknown to me and not in any American collection to my 


knowledge. It is evidently a strongly marked and peculiar species, the base of 
the tail being yellow, which is its special character in the group Cassieulus. 
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(Genus Archiplanus, Cabanis). 


12. CASsiIcUS ALBIROSTRIS, Vieillot. 
Cassicus albirostris, Vieill. Nouv. Dict. v. p. 364. (1816). 
Xanthornus chrysopterus, Vig. Zool. Jour. ii. p. 190 (1825). 
Tapus dubius, Merr. Grub. Ency. xv. p. 277. 

Zool. Jour. Supp. pl. 9. 

Small, much resembling the preceding (C. leucoramphus) and with the same colors, but 
much smaller. Head with somewhat lengthened and probably erectile feathers; bill thick 
at base, straight, pointed; wing long, third and fourth quills longest; tail rather long, feet 
strong. Adult. Rump and large spot on the wing coyerts yellow, all other parts dee 
black, upper tail coverts and tail black. Bill yellowish or ivory white, frequently greenis 
at base; legs brownish black. Younger. Entire black plumage tinged with brown, and 
yellow parts with greenish; bill dark brownish, tip paler. 

Total length, male, about 8'4 inches, wing 4, tail4 inches. Younger or female, total 
length about 744, wing 31%, tail 314 inches. 

Hab.—Brazil, south-eastern South America? Spec. in Mus. Acad., Philada., and Mus. 
Smiths., Washington. 

In colors and general characters this bird much resembles the preceding 
(C. leucoramphus), but is smaller, with the feathers of the head more lengthened 
and crest-like, and has the yellow of the rump much more restricted. It seems 
to belong strictly to the same group, and in my opinion is certainly of the 
group Cassiculus. Specimens in the Mus. Smiths. from the Rio Parana, Brazil, 
and in the Acad. Mus. labelled Brazil. 


3. Ostinops. 
(Genus Ostinops, Cab. Mus. Hein., i. p. 187 (1851). 


13. Cassicus cirrevs (Miller). 
Oreolus citreus, Mull. Syst. Nat. Supp., p. 87 (1776). 
Oriolus cristatus, Bodd. Tab. Pl. Enl., p. 20 (1783). 
Oriolus cristatus, Gm. Syst. Nat. i. p. 387 (1788). 
Xanthornus decumanus et maximus, Pall. Spic. Zool., pt. vi. pp. 1, 3 
(1769). 

Buff. Pl. Enl., 344. Pall. Spic. Zool., pt. vi. pl. 1. Swains. B. of Braz., pl. 
32. Dubois Orn. Gal., pl. 34. 

Large, with a crest of linear, procumbent feathers; bill large, very thick at base; wing 
long; fourth quill usually longest; tail long, graduated; legs strong. Adult. Tail feathers 
yellow, except the two in the middle, which are black; lower part of the back, and upper 
and under tail coverts, dark chestnut. All other parts of plumage black, generally lus- 
trous, and frequently witb a brownish shade; bill yellow; legs brownish black. Younger. 
Brownish black, with entire upper and under parts of body tinged with dull reddish chest- 
nut; (tail coverts and tail as in adult). Total length, male, about 15 to 18 inches; wing 8144 
to 10, tail 8 to 9inches. Female, 13 to 15, wing 61% to 7, tail 7 to 7144 inches. 

Hab.—South America; Brazil; Ecuador; New Grenada; Trinidad. Spec. in Mus. Acad., 

Philada., and Mus. Smiths., Washington. 
; The largest specimens of this abundant species in the series now before me 
are from Ecuador, and the smallest are from the island of Trinidad; but I fail 
entirely to detect differences or to discriminate between those from yarious 
localities. The female is decidedly the smaller. Numerous specimens in the 
Mus. Smiths., Washington, and Mus. Acad., Philadelphia. 

The finest-plumaged as well as largest specimens that I have seen of this 
bird are in the very valuable collection made in Ecuador, by the Hon. Charles 
R. Buckalew, late Minister of the United States to that country, and presented 
by him to the Smithsonian Institution, 


14. Cassicus viripis (Muller). 
Oriolus viridis, Mull. Syst. Nat. Supp., p. 87 (1776). 
Xanthornus virens, Schreber, Naturforscher, xviii. p. 1 (1782). 
Oriolus viridis, Bodd. Tab. Pl. Enl., pl. 20 (1783). 
Cassicus viridis, Vieill. Nouv. Dict. v. p. 364 (1816). 
Oriolus rufirostris, Shaw, Gen. Zool. Aves, vii. p. 416 (1809). 
Buff. Pl. Enl., 328. Naturforsch, xviii. pl. 1. 
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Large, bill very thick at base, tapering rather suddenly, elevated in front, straight; wing 
long, third quill longest; tail rather long; legs and feet very strong. Head with a crest of 
very slender, recumbent feathers. Adult male. Tail yellow, except the two middle fea- 
thers, which are dark-greenish brown ; back and upper tail coverts, lower part of abdomen, 
tibice and under tail coverts dark chestnut. Quills black. All other parts of plumage dark 
yellowish green, lighter on the under parts. Bill greenish yellow, legs black. Female. 
Smaller than the male, but similar in colors. Young. Tibi green. Total length, male, 


about 18 inches; wing about 10, tail 7 to 744 inches. Female. Total length about 14; wing 
7% to 8, tail 54% inches. 


Hab.—Northern and Eastern South America. Spec. in Mus. Acad., Philada. 

This large species is to be found in all collections, and has long been known 
to naturalists, but, like rather numerous common species, must be studied care- 
fully in connection with its later-discovered allies. Specimens in the Mus. 
Acad. have no labels stating locality, but this bird comes abundantly in col- 
lections from Brazil, and I have seen it from more northern countries of South 
America, 


15. Cassicus yuracaRium, D’Orbigny et Lafresnaye. 
Cassicus yuracares, D’Orb. et Lafres. Mag. Zool., 1838, p. 2. 
Cassicus Devillii, Bonap. Consp. Ay. i. p 427 (1850). 

D’Orb. Voy. Ois., pl. 51, fig. 1. Castelnau Voy. Ois., pl. 19, fig. 1. 

Large, resembling the preceding, and about the same size, but with a large naked space 
at the base of the lower mandible, and the bill black, tipped with yellow. Back, wings 
and abdomen dark chestnut, tail yellow, except two middle feathers, which are reddish 
brown. Head, neck and breast and upper part of back yellowish green; quills brownish 
black, edged externally with dark chestnut; legs black. Female like the male, but 
smaller. Younger like the adult, but with the chestnut on the under parts more restricted, 
and on the back mixed with green. Head (in adult) with a crest of slender recumbent 
feathers, wing long, third quill longest, tail moderate or rather long, legs very strong. 
Total length, male, about 18 inches; wing 94, tail 744 inches. Female. Total length 
about 15; wing 7%, tail 614 to 7 inches. Ed ; 

Hab.—Northern South America; New Grenada; Bolivia; Peru. Spec. in Mus. Acad., 
Philada., and Mus. Smiths., Washington. 

About the size of the common @C. viridis, but easily distinguished by its 
chestnut-colored back and abdomen, and the large naked space at the base of 
the lower mandible. Numerous specimens in the Mus. Smiths., from various 
localities in New Grenada, and in Mr. Lawrence’s collection from the ‘“ Rio 
Napo.” Specimens in the Acad. Mus., from the fine collection made by the 
Hon. John Randolph Clay, while Minister of the United States to Peru. Very 
handsomely figured by D’Orbigny, as above. 


16. Cassicus aTRO-vIrENS, D’Orbigny et Lafresnaye. 
Cassicus atro-virens, D’Orb. et Lafres. Mag. Zool., 1838, p. 1. 

D’Orb. Voy. Am. Ois., pl. 51, fig. 2. 

Like the preceding, but smaller and of a darker green color. Bill very thick at base, 
tapering abruptly; wing long, second, third and fourth quills longest and nearly equal; tail 
rather long, legs strong. Adult? Back and upper and under tail coverts dark chestnut, a 
large frontal space pale yellow; all other parts of the body, above and below, and wines 
dark olive green, darker on the head, paler on the throat and neck. Tail with the middle 
and outer feathers dark olive, nearly uniform with the body; intermediate feathers (of 
the tail) yellow. Bill greenish yellow, legs black. Tibiee green. Quills brownish black. 
Total length about 15 inches; wing 8% to 9, tail 7 inches. 

Hab.—Bolivia. Spec, in Mus. Acad., Philada. 

The only specimen of this species is D’Orbigny’s type in the Massena col- 
lection, (Mus. Acad.) It is singularly like all the preceding, but of a darker 
green color, nearly uniform on all parts, but rather darker on the head above, 
and back. This darker color is the principal character on which rests the 
species, so far as I can discover. In this specimen there is no crest, but the 
feathers of the head are somewhat lengthened only. I regard it as possible 
that this species and the next may be identical, but such is not my opinion at 
present. Fairly represented in D’Orbigny’s plate. 

17. Cassicus Aurrept, Des Murs. 
Cassicus Alfredi, Des Murs, Castelnau’s Voy. Am. Ois., p. 67 (1855). 
“ Ostinops angustifrons.” Jules Verreaux’ label in Mus, Smiths, 
Casteln. Voy. Am. Ois,, pl. 19, fig. 2, 
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Several specimens in the Acad. Mus. and Smiths. Mus. seem to be this spe- 
cies. All are labelled ‘“ Bogota,” and four specimens in the Smiths. Mus. are 
certainly correct, and so are other specimens in Mr. Lawrence’s collection. 
This bird differs from C. viridis and C. atrovirens, in having the head, in front, 
yellow, and this yellow color strongly tinging the neck and the throat; and, 
in nearly all specimens, the body, above and below, is more or less tinged with 
reddish brown, sometimes strong, but frequently faint. Nearly all the feathers 
of the crown are lengthened and crest-like in a greater degree than in C. atro- 
virens. At present my impression is that this is a distinct species, though no 
specimen that I have seen seems to be entirely adult. 

About the size of C, viridis, and of the same general form and colors, but with the wings 
and tail longer, and with a large space in front, and frequently extending over the top of 
the head, yellow. Back and rump reddish brown; the latter (rump) usually with a yellow- 
ish tinge; sides of abdomen and under tail coyerts reddish or yellowish brown. Entire 
other plumage olive green; head, in front, yellow, throat and neck strongly tinged with 
yellow. ~ Wings brownish black, middle and outer feathers of tail greenish brown, other 
tail feathers yellow. Bill pale yellow, legs dark brown. Total length, male, about 17 
inches; wing 9%, tail 744 inches. Female? Total length about 13; wing 74%, tail 6% in. 

Hab.—Northern South America; New Grenada. Spec. in Mus. Acad. Philada., and Mus. 
Smiths., Washington. 

This bird comes occasionally in Bogota collections, though not commonly. 
It seems to have the wings rather longer, and perhaps the tail also longer, 
than in either C. viridis or C. atrovirens, and my opinion is that it is distinct 
from either. It differs from C. angustifrons in having the bill always yellow, 
(not black at all ages, as in C. angustifrons). 

In the splendid collection of Bogota birds, recently presented to the Smith- 
sonian Institution by the Hon. A. A. Burton, late Minister of the United States 
to New Grenada, there are four specimens of this species, and others also, 
from Bogota, are in the Acad. Mus., Philadelphia, and in the collection of my 
friend Mr. Lawrence, of New York. This seems to be clearly the bird de- 
scribed and figured by Des Murs, as above, the lengthened feathers of the head 
being quite peculiar and characteristic, and partially shown in Casteinau’s 
plate, as above. 


18. CAssIcUS ANGUSTIFRONS, Spix. 
Cassicus angustifrons, Spix Av. Bras. i. p. 66 (1824). 
Spix Av. Bras. i. pl. 62. 


Differs from all the preceding species in having the bill black at all ages. Large; a few 
feathers of the crown lengthened and crest-like; bill straight, thick at base, flattened 
laterally, not so large as in the preceding species. Wing long. fourth quill longest; tail 
long, rounded, feet strong. Adult. Entire plumage greenish brown or dark chocolate 
color, lighter and tinged with yellowish green on the head and throat, and, in some speci- 
mens, on the under parts of the body. Back and upper and under tail coverts dark red- 
dish chestnut. Wings brownish black, middle feathers of the tail brownish black, others 
yellow, bill and feet brownish or bluish black, lighter and sometimes nearly white at the 
tip. Younger. Head and neck strongly-tinged with dull yellow, and tail tinged with green. 
Sexes alike and distinguished mainly by size? Total length, male, about 18 inches; wing 
10%, tail 9 inches. Female. Total length about 15144; wing 8, tail 74% inches. _ 

Hul.—Northern South America; Upper Amazon; Rio Napo. Spec. in Mus. Acad., 
Philada., and Mus. Smiths., Washington. 


This large species is always distinguishable by its black bill, and is darker 
and differently colored in plumage than either of the preceding. Specimens 
in the Smiths. Mus. are from Lieut. Herndon’s collection on the Amazon 
River, and in Mr. Lawrence’s collection from the Rio Napo. In the Acad. 
Mus. fine specimens are labelled “‘ Pebas, Haut-Amazon.” Very indifferently 
figured by Spix, as above, but recognizable by its black bill, and altogether a 
peculiar and entirely respectable species, not troubled with near relations. 


19. CassIcUS BIFASCIATUS, Spix. 
Cassicus bifasciatus, Spix Av. Bras. i. p. 65 (1824). 
Spix Av. Bras. i. pl. 61. 


Bill flattened laterally or compressed, a large naked space at the base of the under man- 
dible, which space is integral, (not divided into two spaces, as in the twe next succeeding 
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species). Head witha few long crest-like feathers, not so long nor so narrow as in C. 


guatimozinus, but longer than in C. Montezume. Wing moderate or rather long, third quill 
longest, tail rather long, rounded. 


Adult. Head and breast brownish black, entire upper parts of body, abdomen, under tail 
eoverts and tibizx light chestnut. Tail yellow, the two middle feathers dark brown. Bill 
with its basal two-thirds black, tip yellowish white. Legs brownish black. Sexes alike. 
Total length, male, 18 to 20 inches; wing 9 to 10, tail8 inches. Female. Total length 


about 14 to 15 inches; wing 8, tail 6 to 6% inches. 

Hab,—Northern South America; Para. Spec. in Mus. Acad., Philada. 

This species and the two next succeeding are much alike in colors and 
general form. In this species the naked space is always integral, as above 
described, and the tibie light chestnut, uniform with the abdomen and upper 
parts of the body. 

Specimens in the Acad. Mus. certainly from Para, Northern Brazil. Spix’s 
figure, above cited, is near enough for practical purposes, as the Professor of 
mathematics says. 


20. Cassicus Montrezum& (Lesson). 
Cacicus Montezuma, Less. Cent. Zool., p. 33 (1830). 

Less. Cent. Zool., pl. 7. Gervais Atl. Zool., pl. 33. 

Like the preceding, but with the naked space on the cheek partially divided by a line of 
short, imbricated feathers above the lower edge of the lower mandible, and the tibtx bluck. 
Head with a few linear, crest-like feathers, (short and inconspicuous, not solongas in either 
C. bifasciatus or C. gquatimozinus). Colors much as in the preceding; head, breast and tibize 
brownish black, body above and below dark chestnut, tail yellow, except the two middle 
feathers, which are brownish black. Basal half to two-thirds of bill black, tip yellowish or 
reddish white, feet brownish black. Sexes alike. Total length, male, 18 to 20 inches; 
wing 10, tail8 inches. Female smaller. _ : 

Hab.—Mexico; Central America. Spec. in Mus. Acad. Philada., and Mus. Smiths., Wash- 
ington. 

Always has the naked space at the base of the under mandible divided by 
an imperfect line of short feathers, as represented in Lesson’s plate, cited 
above, and the tibie black, (not light chestnut as in the preceding). This 
seems to be an abundant species of Mexico and Central America. Lesson’s 
type in Acad. Mus. is labelled “‘ Mexique,” others are from San Juan de 
Nicaragua. Numerous specimens in Smiths. Mus. are from the very fine col- 
lections made by Dr. C. Sartorius near Vera Cruz, Mexico, by Mr. O. Salvin in 
Guatemala, and Mr. J. Carmiol at Angostura and San Carlos, Costa Rica. 


21. Cassicus GuatTimozinus (Bonaparte). 
Ostinops guatimozinus, Bonap. Compt. Rend., 1853, p. 833. 


Larger than either ©. bifasciatus or C. Montezumx, darker-colored, and the crest feathers 
longer and more slender; bill thicker at base, and naked space at base of lower mandible 
eompletely divided by a line of short feathers. Bill very thick and wide laterally at base, 
straight, pointed, wing moderate or rather long, tail rather long, legs strong. Adult. 
Head and entire under parts black, upper parts of body and under tail coverts dark-pur- 
plish chestnut, tail yellow, except the two middle feathers, which are brownish black. 
Bill with the basal two-thirds black, tip yellowish white, legs brownish black. Younger? 
Sides purplish brown, otherwise as in adult. Total length, male, about 214% inches; wing 
101%, tail 84% inches. Female smaller. Total length about 154% inches. 

-_ Hab—New Grenada; “Rio Truando;” * Turbo;” Spee. in Mus. Smiths., Washington. 

This species is of the same general form as the two immediately preceding, 
but is much darker in colors, and not difficult to distinguish. The only 
specimens that I have seen are two in Capt. Michler’s collection, made during 
a survey of the Rio Atrato, New Grenada, now in the Smiths. Mus. The crest 
in this species is infront, directly at the base of the upper mandible, and is 


composed of very narrow, almost thread-like feathers, probably erectile. 


4. Ocyalus. 
(Subgenus Ocyalus, Waterhouse, Proc. Zool. Soc., London, 1840, p. 183.) 


22. CASSICUS LATIROSTRIS, Swainson. 
Cassicus latirostris, Swains. Cat, Cy., p. 358 (1838). 
Cassicus (Ocyalus) popayanus, Waterh. Proce. Zool. Soe. London, 1840, 
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Bill thick at base, very wide and convex in front, wing long, primaries attenuated at 
their ends, tail rather short, legs moderate or rather weak. Adult. Head above dark 
chestnut, body above and below rich purplish black, wing lustrous greenish black, four 
middle feathers of the tail lustrous black, others yellow, widely tipped with black, and 
outer feathers edged with black on their outer webs. Bill pale bluish yellow, legs brown- 
ish black. Sexes alike? Younger. Back tinged with the same chestnut as the head, and 
wings nearly plain black, the green lustre being scarcely apparent. Total length about 11 
inches; wing 8 to 84, tail 4 to 444. Female slightly smaller. 

Hab—Northern South America; New Grenada; (‘Popayan,’ Mr. Waterhouse;) Peru, 
(Mr. Swainson). Spec. in Mus. Acad., Philada. 


This is arichly-colored bird in adult plumage, and represents a strongly- 
marked subgeneric group in the genus Cassicus, if not entitled to generic dis- 
tinction with the next species. The general form is short and compact, with 
the tail also short, or rather so, and the wings long, with the primaries 
attenuated at their points, feet rather slender. As Mr. Swainson says truly, a 
strong “ fissirostral type.” The only specimens that I have seen are male and 
female in Mus. Acad., Philadelphia, which were obtained from Messrs. Verreaux, 
Paris, labelled as from New Grenada. 


23. Cassicus WaGLERI, G. R. Gray. 
Cassicus Wagleri, G. R. Gray, Gen. Birds, ii. p. 342 (1847). 
Gray’s Gen. ii. pl. 85. 

Larger than the preceding, but strictly of the same subgroup. Bill very large and con- 
vex in front, wing long, primaries strongly attenuated at their ends, tail rather short, 
graduated, feet moderate. Adult. Entire head, lower part of back, sides of abdomen and 
under tail coverts dark chestnut; wings, back and body below lustrous greenish black; 
tibie brownish black. Two middle feathers of the tail and outer webs of two external 
feathers clear black, other tail feathers yellow. Bill yellowish green, legs brownish black. 
Head with a few filiform crest-like feathers. Sexes alike. Younger. Entire body above 
and below tinged with dull chestnut, nearly uniform in shade with the head, (biack of the 
back and body beneath, in the adult, scarcely distinguishable in the young.) wings dull 
black with little greenish lustre. Bill brownish, yellow at point; “bili in living bird yel- 
lowish white,” (Prof. F. Sumichrast). “Iris light blue,” (Mr. J. Carmiol). Total length, 
male, about 14 inches; wing 8% to 9, tail 544 inches. Female. Total length about 12 
inches; wing 744, tail 414 to 5 inches. 

Hab.—Mexico; Central America; New Grenada. Spec. in Mus. Acad. Philada., and 
Mus. Smiths., Washington. 


Abundance of specimens in the Smiths. Mus. from the magnificent collections 
of Prof. F. Sumichrast in Mexico, and Dr. A. Von Frantzius and Mr. Julian 
Carmiol in Costa Rica. The latter labelled “San Jose,” ‘ Angostura,” “ Tur- 
rialba”’ and San Carlos.” Also from Guatemala, and Panama and the Rio 
Truando, New Grenada. In the younger bird, the attenuation at the ends of 
the primary quills is not so strongly marked as in the adult. This interesting 
species is accurately and handsomely figured by Mr. G. R. Gray in his great 
work, “ The Genera of Birds,” cited above. 


5. Clypicterus. 
(Genus Clypicterus, Bonap. Consp. Av. 1. p. 426.) 


24. Cassicus Oszryt, Deville. 
Cassicus Oseryi, Dev. Rev. Zool., 1849, p. 57. 
Castelnau, Voy. Am. Ois., pl. 18, fig. 3. - 


“Bee fortement renflé & sa base formant un bourrelet arrondi surla partie frontale, 
s'etendant jusqu’a la naissance de l’wil; loram noirs, bord des paupiéres garni de petites 
plumes noirs; en dessus d’un brun roux chatain, plus foncé dur le derriere de la tete, plus 
clair et passant au vert olive sur la partie frontale; gorge et poitrine d’un jaune plus ou 
moins olivacé, changeant un peu au gris sous la gorge; ventre mélé de chatarn et de jaune 
olivatre. Aile A premiére remige noir; les deuxiéme, troisiéme, quatriéme, cinquiéme et 
sixiéme ayant & leurs bords externes, et au tiers de leur longeur 4 peu prés, une bande 
jaune allant en s’eclaircissant, et s’elargissant de la deuxiéme 4 la sixieme; les grandes 
couyertures des ailes ayant du coté du bord interne une bande rousse chatain, puis une 
autre d’un jaune olivatre faiblement colore jusqu’a la bagnette du milieu, laquelle est 
noire, ainsi que tout le bord interne. Pied robustes; le pouce et son ongle trés-forts. 
Queue jaune, a l'exception des quatres pennes medianes, et le bord externe de la premiere 
ponus laterale, qui sont d’un brun yerdatre foncé. Long. tot 29 cent.3 mill, Long. de 

‘aile 19 c.3m. Long.du beedc.2m. Larg. du renflement du bee 2e.3m. Long. de la 
queue 12 ¢.5 m.” 
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“ Hab.—Pébas, sur le Haut-Amazone.” (Deville, as above.) ‘“Rubro-castaneus; pectore 
fronteque flayo-olivaceus; remigibus fuscis: cauda flavissima, rectricibus mediis margine- 
que externarum olivaceis.” (Bonap. Consp. Av. i. p. 426.) 

These are the original descriptions of a species of which the Prince Bona- 
parte makes a genus, as above, but which I have not seen. The figure in 
Castelnau’s Voy., above cited, looks much like a young bird, but is different 
from any species known to me. This bird is given in the catalogue of the 
Baron Lafresnaye’s collection, now in the museum of the Boston Natural 
History Society. 

(The following may be an additional species of this genus.) 


25. Cassicus LEucURuS, De Wied. 
? Cassicus leucurus, De Wied, Beitr. Naturg. Bras. iii. p. 1245 (1831). 

“ Der weisschwiinzige Cassicke. Wird Joncongo genannt.” 

“Er lebt, nach Aussage der Cumacan-Indianer, hiufig an den Ufern des Rio Pardo im 
Sertong. Der Vogel ist schwartz, mit weissem Schwanze. Sein Nest hiingt er gesell- 
schaftlich, wie der Japu, Guasch und Japui, an den Biiumen tber dem Wasser auf. Es hat 
die Gesbalt wie bei obigen Arten. Ich habe diesen Vogel durch Zufall nich zu sehen 
bekommen.” 

Not subsequently determined, and, of course, may have been erroneously 
reported to the Prince Maximilian. 


V.—Genus AMBLYCERCUS. 
(Genus Amblycercus, Cabanis Mus. Hein. i. p. 190.) 


1, AMBLYCERCUS SOLITARIUS (Vieillot). 
Cassicus solitarius, Vieill. Nouv. Dict. v. p. 364 (1816). 
Cassicus nigerrimus, Spix, Av. Bras. i. p. 66 (1824). 

Spix, Av. Bras. i. pl. 63. 

Entirely black, except the bill, which is yellowish white. Head with the feathers of the 
crown somewhat lengthened, and probably partially erectile; plumage of the back long, 
ample; wing rather short; fourth quill longest; tail long, rounded; legs strong. Bill 
straight, flattened laterally or compressed. Black plumage with slight greenish lustre in 
adult. Sexes alike. Total length about 10144 inches; wing 5, tail 544 inches. 

Hab.—Northern and Central South America; Brazil; Ecuador; Bolivia; (Dr. Sclater). 
Spec. in Mus. Acad., Philada. 

A clear black species, frequent in collections from Brazil. The feathers of 
the head are lengthened in this bird, and the plumage of the back, though 
ample, is not so much so as in the next succeeding, which is also a plain black 
species. Specimens in the Acad. Mus. from Brazil, and in Mus. Smiths. from 
the collections of the Hon. Charles R. Buckalew in Ecuador, and of Com. T. J. 
Page in Paraguay. Spix’s attempt to represent this respectable species, as 
above, miscarried palpably. 


2. Ampiycercus Prevostm (Lesson). 
Amblyramphus Prevostii, Less. Cent. Zool., p. 159 (1830). 

Less. Cent. Zool., pl. 54. Gervais, Atl. Zool., p. 34. 

Much resembling the preceding, but smaller, and with the feathers of the crown short, 
(not lengthened, as in the preceding). Bill thick at base, flattened laterally, and not so 
much convex above as in the preceding. Wing rather short, rounded; fourth and fifth 
quills longest; tail rather short; legs moderate; plumage of the back very profuse, 
lengthened. Adult. Entirely black, with little or no lustre; bill yellowish white; legs 
dark brown. Sexes alike. ‘Eye yellowish white, legs light-lead color, bill greenish yel- 
low.” (Mr. Frederick Hicks, Panama.) Total length, male, about 9144 inches; wing 4%, 
tail 444 inches. Female. Total length about 84% inches; wing 334, tail 334 inches. 

Hab.—Mexico; Central America; New Grenada. Spec. in Mus. Acad. Philadelphia, and 


‘ 


Mus. Smiths., Washington. 

This smaller species much resembles the preceding in form and color, but is 
quite distinct. The most immediately available characters are the smaller 
size and lengthened feathers of the back in the present bird, and the bill is 
more flattened on the culmen. In a large number of specimens no one has 
the feathers of the crown lengthened, as in the preceding. Numerous specimens 
in the Smiths. Mus. are from the fine collections of Dr. C. Sartorius at Mirador, 
near Vera Cruz, Mexico, of Prof. F. Sumichrast and Mr. J. Carmiol in Costa 
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Rica, and also from Guatemala and Panama, New Grenada. Specimens in 
Acad. Mus. from Mexico and New Grenada, and in all other collections from 
everywhere else in Mexico and Central America. 

Here endeth the /cteridz, so far as the knowledge of the present writer doth 
warrant him in attempting to compass. 


May 7th. 
Mr. VAux, Vice-President, in the Chair. 


Twenty-four members present. 

The following was presented for publication : 

‘‘ Notes on Micropus leucopterus.”” By Henry Shimer, M. D. 

A letter was read from George W. Tryon, Jr., proposing to deposit 
his Conchological Library with the Academy on certain conditions, 
which, on resolution, was accepted. The conchological works consist 
of about 100 bound volumes, and 60 unbound volumes and pamphlets. 
With this addition to the Library of the Academy, it will contain 
nearly every known work published on conchology. 

Prof. Leeds made some remarks on the inspiration of oxygen as a 
remedial agent. He stated that he had inhaled ten gallons, and a 
friend twelve gallons, without any apparent bad effect. 


May 14th. 
The President, Dr. Hays, in the Chair. 


Forty members present. 

The following was presented for publication : 

“ Contributions to the History of the Vertebrates of Mesozoic Pe- 
riods in New Jersey and Pennsylvania.” By HE. D. Cope, A. M. 

The death was announced of Dr. C. M. Diesing, of Vienna, Corre- 
spondent. 


May 21st. 
The President, Dr. Hays, in the Chair. 


Twenty-seven members present. 

The following were presented for publication : 

“ Descriptions of five new Unionide, &c.” By Isaac Lea, LL. D. 
‘“‘ Description of a new genus of Plants.” By Alphonso Wood. 


May 28th. 
The President, Dr. Hays, in the Chair. 


Thirty-seven members present. 

The following were elected correspondents : 

E. E. Adams, D. D.; Alexander Winchell, Ann Arbor, Mich. ; 
Henry Pleasants, Pottsville, Pa, and D. Antonio Raimondi, M. D., 
Lima, Peru. ; 
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The following were elected members : 

Asa Whitney, George Whitney, John R. Whitney, Edward Clarke, 
Clarence H. Clark, Frank H. Clark, Theodore H. Morris, O. Nichols 
Beach, James N. Whelen, Wm. A. Whelen, Alexander Whilldin, Or- 
lando Crease, Andrew I. Sloan, D. Murray Cheston, M. D., Edw. C. 
Knight, Frank Hazeltine, Wm. R. White, Jr., Daniel H. Rockhill, 
Franklin S. Wilson, Rev. J. G. Ralston, and Clarence S. Bement. 

On favorable report of the Committee, the paper of Prof. Cope, read 
May 14th, was ordered to be published in the Journal. 

On favorable report of the Committees, the following were ordered 
to be published : 


Notes on MICROPUS (LYGARUS) LEUCOPTERUS, Say, (‘‘The Chinch Bug.’’) 
With an account of the great Epidemic Disease of 1865 among Insects. 


BY HENRY SHIMER, A. M. M. D., 
Mount Carroll, Illinois. 


During the few years preceding the summer of 1865, I was very favorably 
located for observing the great grain enemy of the West—‘‘ The Chinch 
Bug ’—in the midst of one of the most important agricultural regions in the 
valley of the Mississippi, and with some personal interest in that direction. 
I gave the subject the most thorough investigation in all its bearings, during a 
period of several years, and therefore believe that I observed some facts 
worth recording, although it is an old subject—one upon which much has 
been written—much, how ever, upon mere conjecture or ephemeral observa- 
tion, without sufficiently thorough investigation; hence, often widely depart- 
ing from the truth. (See the various printed reports. ) 

With the wide-spread destruction that followed the rise and progress of the 
“Chinch Bug,’ most western men are quite well acquainted, and many in 
pocket sadly familiar. Under the genial influence of a favorable clime, the 
“chinch bug” attained the maximum of its development in the summer of 
1864, in the extensive wheat and corn fields of the valley of the Mississippi ; 
and in that single year, three-fourths of the wheat and one-half of the corn 
crop were destroyed throughout many extensive districts, comprising almost 
the entire North-west, with an estimated loss of more than one hundred mil- 
lions of dollars in the currency that then prevailed; which, if thus continued 
for one hundred years, and estimating the value of money at the legal rates of 
our State, annually, would amount to the enormous sum of one hundred and 
thirty-seven thousand seven hundred and ninety-six millions of dollars lost to 
the farming community alone. By estimating the effect of this loss upon the 
various associated interests of the nation, and by observing the tendency of 
this insect, unchecked, to spread everywhere in this our rapidly developing 
country, we can easily see that it would fall short of the true estimate to place 
the entire loss to this continent, if uninterruptedly continued for one hundred 
years, equal to a sum sufficiently vast to engulf the present wealth of the world, 
and all from an apparently “insignificant insect’”—a “bug,” popularly un- 
worthy of notice, as a single specimen. 

In view of these great facts, I gave the subject my most untiring attention ; 
the insect enemies of the chinch bug were carefully watched, everything hede. 
ing upon it was noted, hoping that some practical method might be developed, 
or some enemy discovered, that would lead us to hope for its “ultimate control, 
if not destruction. 

The ravages of the ‘“chinch bug” have been marked with varying paroxysms, 
from year to year, for a long time, among the records of which it will be seen 
that Mr. Walsh (Transactions Ill. Agr’ cultural Society,) estimates the loss in 
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Illinois alone, in the year 1850, to have been four millions of dollars. What 
fatality produced the subsequent paroxysms in its development, and so greatly 
diminished its destructiveness for several years, so that it scarcely excited 
much attention, it was not my province to behold; and I believe no record 
has been made. 

The pleasant dry summers, and the snowy protection of the accompanying 
winters for several successive years, so fostered these insects that the harvest- 
men found them in every field in unnumbered millions in 1864, blasting the 
fairest prospects of the bone and sinew of the land. It was my privilege, in 
the spring of 1864, to observe the parent insects fulfil the principal office of 
nature by propagating their species, and quietly die from natural laws after 
the great object of their being was accomplished. Day after day, it was the 
greatest pleasure of all my numerous entomological observations, in a scientific 
point of view, while I deplored their devastations, to mark the progress of the 
vast hosts of their offspring towards the imago state everywhere around me. 
From the platforms of the grain reapers in the prairie harvest fields, it would 
have been no difficult task to gather these little insects by bushels ; and when 
the dry straw of the wheat fields no longer afforded them nourishment, they 
took up their line of march for the corn- fields, according to their usual well- 
known custom, on this occasion almost literally covering the ground in many 
places ; sometimes gathering together into piles, and here casting their skins. 
This, being observed carelessly by farmers and others, leads them to declare 
that “the ‘chinch bugs’ were destroying each other,” “ that they were dying,” 
&c.; the dry shells remaining behind being mistaken for the insect itself. 

I have seen the columns of these insects a full week on the march across 
meadows and pasture fields from the wheat to the corn field; and have even 
seen them swim a small stream of water that crossed their line of march. In 
former years the few border rows of corn, together with the ‘ fox-tail grass,” 
(Setaria,) carelessly left among the corn in cultivating, usually satisfied them. 
This latter grass is usually attacked in preference to the corn. 

In 1864 whole corn fields were overrun by them; the stalks, especially 
below the ears, blackly covered through the day, were bleeding and literaily 
raw from their numerous punctures. At length, when they had attained the 
perfect state during the warm part of bright sunny days, they took to their 
wings, and literally filled the atmosphere, not much unlike an April snow 
storm. This interesting phenomenon induced many to believe that they were 
leaving the country; but it was for an entirely different purpose—that of 
choosing their mates—for they never fly except in the love season. After a 
few days they might be found paired in corn fields, and other proper breeding 
grounds producing a new generation. At this time, in the-month of August, 
1864, my attention was very favorably directed to a small field of tender, 
thickly-sown corn for fodder, where they congregated in immense numbers, 
and continued until the frosts of autumn had killed the corn that they did not 
consume, and developed their progeny in unnumbered millions. During the 
day they resorted to the stalks of corn to feed upon the juice, but they passed 
the night usually upon the ground. 

The two principal insect enemies that I observed among this autumn brood 
were avery common species of “lady bird,’ (Hippodamia maculata,) and a 
species of the “ golden-eyed fly,” (Chrysopa Iilinoiensis, Shimer, Proceedings 
Entomological Society, vol. iv., p. 208). Both these enemies were very nu- 
merous—especially the former, which could be counted by hundreds on every 
square yard of ground after shaking the corn; but the chinch bugs were so 
numerous that these hosts of enemies made very little perceptible impression 
among them. After the early autumn frosts, they left their feeding grounds, 
on foot, in search of winter quarters; none could be seen on the wing, as at 
harvest time, above alluded to. For a winter retreat, they resorted to any 
convenient shelter they might chance to find, as long grass, weeds, boards, 
pieces of wood rails, fallen tree leaves, &c.; &c. 
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In January, 1865, I next examined their condition; those that I found in 
the sheathes of the corn leaves above the snow, and had been thus exposed 
during the previous severe weather—when, for several successive days, the 
thermometer was 15°—20° below zero—were invariably found dead, without 
exception, and those beneath the snow were alive. This observation was made 
in the common farm cornfields, as they might be found anywhere all over the 
wide country; for in autumn the chinch bugs remained in great numbers in 
the corn husks, and under the sheathes of the blades, as well as in other win- 
ter retreats. Upon various occasions, as the winter advanced, 1 brought in 
corn husks, filled with ice, enclosing the chinch bugs in the crystallized ele- 
ment; when the ice was thawed, they were able to run, apparently unaffected 
by that degree of cold. It is therefore proved that these insects possess vital- 
ity sufficient to withstand the effect of a temperature below the freezing point, 
and perhaps below zero, as must have been their condition in these ice-bound 
husks; but when in the open air, exposed to the sweeping prairie winds, 15 
or 20 degrees below zero, for a long time, they succumb to the cold. 

March 7, 1865. The snow having cleared off from the ground, I examined 
the condition of a host of these chinch bugs that had chosen for their winter 
covering cord-wood sticks, lying on the ground, entirely surrounded by frost 
and ice; of these, 20 per cent. were living; those that were more fortunate in 
their selection of winter quarters fared much better. From a single handful 
of leaves, picked up at one grasp from beneath an apple tree, I obtained 355 
living and 312 dead chinch bugs; and of their lady-bird enemies that had 
entered the same winter quarters with them, 50 were living and 10 dead. Of 
these chinch bugs, I placed a number in comfortable quarters in the house, in 
a small paste-board box—not in a stove room—together with some coleopterous 
insects, casually gathered among the chinch bugs; after one month, I found 
the latter all dead and the former living. 

The entire month of March was rain, snow, thawing, freezing, alternately, 
seeming to be very uncomfortable for any living creature to remain out of 
doors with so poor a shelter, and on top of the ground. 

April 1—6. LIagain made repeated examinations of these chinch bugs in 
their winter quarters, and found about the same proportion of them living as 
noted on the 7th of March. At this time they wandered away, on foot, from 
their winter quarters, in quest of food. 

May 16, 1865, was a delightful, mild, bright, sunny, summer-like day; and I 
again, for the last time, observed the same highly-interesting phenomena, which 
I have noticed above as occurring after the harvest of 1864—the atmosphere 
swarming with chinch bugs on the wing. This is their spring; that was their 
autumnal nuptial season—their season of love. These remarkable little crea- 
tures prefer to conduct their courtships under the searching gaze of the noon- 
day sun, instead of at the midnight hour. They were so numerous, alighting 
on the pavements in the village, that scarcely a step could be taken without 
crushing many of them under foot. In a few days, they had all disappeared ; 
their breeding grounds were chosen, where they could be found in great num- 
bers, often in pairs. I first noticed this disposition of the chinch bug to take 
wing under the promptings of the love passion, about six years ago, in their 
autumnal love season. At no other time, save their love season, twice a year, 
have I ever seen one chinch bug flying. It is quite remarkable that the winged 
imago, under no other circumstances, will even attempt to use its ample wings. 
No threatening danger, however imminent, whether of being driven over by 
grain-reapers wagons, or of being trodden under foot, &c., will prompt it to 
use its wings to escape. I have tried all imaginable ways to induce them to 
fly, as by threshing among them with bundles of rods or grass, by gathering 
them up and letting them fall from a height, &c., but they invariably refuse 
entirely to attempt to use their wings in escaping from danger. The love 
emotion alone makes them conscious that they are in possession of wings. 


May 18th and 19th.—I find the chinch bugs very abundant in the fields of 
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young spring wheat, barley, &c., under loose clods of earth, old cornstalks, 
and about the roots of the grain, in cracks of the ground, &c. In some badly 
affected fields a dozen or more to every wheat stalk. 

May 26th.—The chinch bugs are just beginning to lay their eggs, and some 
fields of wheat are greatly damaged already from the feeding of the perfect 
insect. The stalk at the surface of the ground is black from their punctures, 
the sheaths of the outer leaves being scarred and dead; the tops are pale yel- 
low, and often withering; many stalks are as dead and dry as hay. I saturated 
some saw dust with coal tar, and mixed some quick lime among it, so that it 
might be in a good condition for handling, and sowed it thickly broadcast over 
a portion of my wheat field where the bugs were very numerous. 

May 27th—29th.—I find the chinch bug eggs more abundant, mostly on the 
roots and stalks beneath the ground, sometimes in loose clusters of a dozen or 
more. They are on the roots, where they cross the numerous cracks in the 
ground; less frequently on the stem, at the surface of the ground. These eggs 
are scarcely visible to the naked eye. Many of the bugs are in copulo, with 
their heads in opposite directions; the females are the larger, dragging the 
males when alarmed. The bugs refuse to leave the part of the field where I 
sowed the tarred sawdust, so there is but little hope of driving them from 
their once chosen grounds by the reasonable application of strong smelling 
drugs. 

June 10th.—I saw the first larve chinch bugs of the season, small red fel- 
lows, on the roots; eggs very numerous. Actually saw a female laying an 
egg on my hand, under a slight pressure. 

The egg is elongate ovate, about four times as long as wide (as nearly as I 
could determine with fine mathematical instruments -04 in. long and -01 in. 
wide; of course this lacks the precision of a micrometer measurement) pale 
amber white when first laid, but becoming of a reddish color, like the young, 
as the season of incubation advances. A moderate amount of moisture is 
necessary to the development of the egg. Those putinto a pasteboard box in 
my room did not hatch, but shrivelled or dried up. 

June 17th.—Millions of very small red young chinch bugs; they are on the 
roots, in crevices, and on the stems, under clods, &c., beneath the ground. 
The egg-laying season has terminated; the parent bugs are principally dead. 
Those that died before the rains a few days ago are mouldy; others, in great 
numbers, in many places covering the ground, apparently are just dead. Dur- 
ing the past month, as I learned from many observations, they passed most of 
their time beneath the ground, in the crevices, &c., so that although millions 
of them existed in every field, a casual observer would believe that but a few 
were there. But their work being finished, they came out to die. A very few 
imago, scarcely one of a hundred, yet remain alive. 

July 1st.—I ploughed a few acres of badly affected barley beneath the-ground, 
to see what effect it would have upon the bugs, hoping that it might destroy 
them, and thus save the adjoining corn. 

July 16th.—A farmer four miles from here informed me that a black coleop- 
terous insect was destroying the chinch bugs on his farm very rapidly; and 
although I found his supposition to be an error, yet I found many dying on the 
low creek-bottom land from the effects of some disease, while they are yet in 
the larve state—a remarkable and rare phenomenon for insects thus in such a 
wholesale manner to be dying without attaining their maturity, and no insect 
enemy or other efficient cause to be observed capable of producing this impor- 
tant result. 

July 22d.—Saw the first matured young chinch bug observed this year. 
Wings perfect, body pale reddish white, fresh from its last moulting. It is just 
57 days from the time I saw the first egg, and 42 days since I saw the first 


larva. 
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On the low grounds the young chinch bugs are all dead from the disease 
above alluded to, and the same disease is spreading rapidly on the hills and 
high prairies. 

The weather has been very wet since the first of July, and the barley above 
alluded to, which I ploughed beneath the ground, did not die, but assumed a 
yellow, sickly appearance; in its shady, compressed, unnatural position, the 
ends of the heads project from beneath the furrows. The chinch bugs also 
remained alive for a time, but feeding on the sickly grain and shaded from the 
sunlight, what little we had, were attacked by disease in the same manner and 
about the same time as those on the low creek-bottom lands, meeting very 
rapidly the same fate, so that very few of them ever found their way to the 
neighboring ‘corn. 


July 28th.—In the fields where 60 days ago I saw plenty of eggs, and 42 days 
ago an abundance of young chinch bugs, the imago are beginning to develop 
quite plentifully. Great numbers, in all stages of their development, are dying 
of the prevailing disease. 


Aug. 8th.—The majority of the chinch bugs yet alive are in the imago state, 
but they are being rapidly destroyed by the prevailing epidemic disease, more 
fatal to them than the plague or Asiatic cholera ever was to man, more fatal 
than any recorded disease among men” or animals since time began. 
Scarcely one in a thousand of the vast hosts of young bugs observed at the 
middle of June yet remain alive, but plenty of dead ones may be seen every- 
where, lying on the ground, covered with the common mould of decom- 
posing animal matter, and nothing else, even when examined by the mi- 
croscope. Even of those that migrated to corn fields a few weeks ago, in such 
numbers as to cover the lower half of the corn stalks, very few are to be found 
« maining alive; but the ground around the base of the corn hills is almost 
iterally covered with their mouldering, decomposing dead bodies. This is a 
matter so common as to be observed and often spoken of by farmers. They are 
dead everywhere, not lying on the ground alone, but sticking to the blades and 
stalks of corn in great numbers, in all stages of their development, larva, pupa 
and imago. 


Aug. 22d.—It is almost impossible to find even a few cabinet specimens of 
chinch bugs alive, so that I am quite sorry that I did not secure a large supply 
of specimens while they were so numerous, in former years; for it really ap- 
pears quite probable that even cabinet specimens will be hard to secure, 
whereby to remember the fallen race of the unnumbered millions of former 
years. 

Sept. 13th.—After a whole day’s searching in the corn fields, I have just been 
able to tind two larve and a few imago chinch bugs, against the great numbers 
above alluded to in the corn about this time last year. 

From this series of investigations I have learned that the parent chinch bug 
is occupied about 20 days in laying her eggs, during which time she probably 
lays about 500 eggs, and then dies; although careless observers and theorists 
suppose that she lays many more eggs, and that she continues to lay eggs all 
summer; also that the ege is about 15 days in hatching, that in from 57 to 60 
days after the egg is laid the imago appears, and that there are two distinct 
broods in a season, and only two, notwithstanding the often promulgated opin- 
ions of theorists, from their very brief and imperfect and disconnected observa- 
tions, about chinch bugs being many-brooded. The first brood matures from 
the middle of July to the middle of August, and the second late in autumn. 
The elder members of the first brood are 20 days in advance of the younger in 
their development, hence the former commence depositing their eggs for the 
autumn brood 20 days before the latter begin, hence the fall egg-laying season 
covers at least about forty days. This makes a difference of 40 days in the 
development of the second brood, and abundantly accounts for the fact that we 
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see larve, pupa and imago promiscuously together, more especially towards 
autumn. It is also highly probable that none of the first brood survive the 
following winter, but that they all lay their eggs and die as does the spring 
brood. A close observer will, however, notice that of the parent bugs in the 
spring a very few may be seen among the larva and pupa of the spring brood. 
Quite probably they are such females as never mated nor fulfilled the great law 
of their being by propagation, and many of the males, for, like many other in- 
sects, the chinch bug lays its eggs and dies. 

It is generally believed among entomologists that insect enemies are the most 
efficient means in nature for exterminating noxious insects; but in this remark- 
able fact in the history of insects, the great epidemic of 1865 (there can be no 
doubt about this being an epidemic disease, because the insects died without 
attaining their maturity), we find a greater enemy, the greatest insect enemy 
ever recorded, a dreadful “ plague,” that in a few days almost utterly annihi- 
lated a race of beings living in the northern part of the valley of the Missis- 
sippi, outnumbering all the human beings that have ever lived on this planet 
since the morning of Creation. 

This disease among the chinch bugs was associated with the long-continued 
wet, cloudy, cool weather that prevailed during a greater portion of the period 
of their development, and doubtless was in a measure produced by deficient 
light, heat and electricity, combined with excessive humidity of the atmosphere, 
whereby an imperfect physical (‘‘bug”) organization was developed. The dis- 
ease was at its maximum during the moist warm weather that followed the 
cold rains of June and the first part of July. The young chinch bug spent a 
great portion of its time on or near the ground, where its body was colder than 
the atmosphere; hence, upon philosophical principles, there must have been 
an excessive precipitation of watery vapor in the bronchial tubes. These are 
the facts in the case, but in the midst of the great obscurity that envelops epi- 
demic diseases among men, it would be only idle speculation to attempt 
to define the cause more definitely than the physiological laws already observed 
seem to indicate. At all events it will require many years of warm dry sum- 
mers, and accompanying winters of plenty of snow for protection, to reinstate 
the lost innumerable armies of this insect. 

During the summer of 1866 the chinch bugs were very scarce in all the early 
spring, and up to near the harvest I was not able, with the most diligent search, 
to find one. At harvest I did succeed in finding a few in some localities. 

This epidemic disease was not confined to the chinch bug alone. During the 
summer of 1865 Isaw the larve of the common striped cucumber bug ( Diabroc- 
tica vittata) on the stems of melon and cucumber vines, above ground, a very 
unusual place for them. Always before this I have found them on the root, 
beneath the surface of the ground. This unusual position was evidently to 
escape the effect of some unnatural conditions. During the latter part of the 
summer of 1865 the imago were very much less numerous than common. 

The apple-worm (the larva of Carpocapsa (Tinea) pomonella L.) was very 
numerous in 1863-4, affecting almost every apple. In 1865-6 they were very 
much less numerous. From observation I conclude that the disease was pro- 
duced by the same cause that swept away the chinch bugs. d 

The potato-worm (Sphinx quingue-maculatus) was very numerous in 1864, do- 
ing much damage to tomatoes, &c. The pup were extremely abundant in the 
soil in the spring of 1865, but in autumn no observed larvz had survived. 

The Locustade (grasshoppers) were also severely afflicted; the numerous 
dead, of all states, were easily seen everywhere, clasping the grass, weeds, &c., 
in the embrace of death. I might add much more of my observations on these 
insects, and greatly extend the list of afflicted species, but my object, to prove 
that epidemic diseases are incomparably the most important agents in all nature 
in destroying noxious insects, has been sufficiently illustrated. Neither is this 
a mere isolation, for I have observed diseases among various insects for the 
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Descriptions of Five New Species of UNIONIDE and One PALUDINA of the 
United States. 


BY ISAAC LEA. 


Unio Bisset1anus.—Testa levi, oblonga, sublenticulari, inequilaterali, pos- 
tice obtuso-angulata, antice rotunda; valvulis subcrassis, antice aliquanto 
erassioribus; natibus prominulis, ad apices concentrico-undulatis ; epidermide 
tenebroso-oliva, obsolete radiata; dentibus cardinalibus crassiusculis, com- 
pressis, subelevatis crenulatisque ; lateralibus sublongis, lamellatis subcurvis- 
que; margarita carnea et valde iridescente. 

Hab.—Bissel’s Pond, Charlotte, N. C., C. M. Wheatley. 


Unio Cuincuensis.—Testa levi, triangulari, ad latere planulata, valde ine- 
quilaterali, postice obtuse angulata, antice rotundata; valvulis crassis, antice 
crassieribus; natibus preminentibus ; epidermide luteola, ad latere radiata ; 
dentibus cardinalibus crassis, subcompressis corrugatisque; lateralibus per- 
crassis, curtis et obliquis; margarita alba et iridescente. 

Hab.—Clinch River, Tenn., Pres. Estabrook, and French’ Broad River, 
Dr. Edgar. 


Unio Jewetri.—Testa levi, oblonga, subinflata, valde inzquilaterali, postice 
obtuse angulata, antice rotundata; valvulis subtenuis, natibus prominulis, ad 
apices concentrico-undulatis ; epidermide fusca; dentibus cardinalibus parvis, 
obliquis, compressis; lateralibus, prelongis lamellatisque ; margarita alba et 
iridescente. 

Hab.—Florida, Col. Jewett. 


Marearitana CoLuMBEnsiIs.—Testa levi, elliptica, valde inflata, subequi- 
laterali, postice obtuse angulata, antice rotundata; valvulis tenuibus; natibus 
prominentibus, ad apices undulatis; epidermide luteola, obsolete radiata ; 
dentibus cardinalibus parvis, sublobatis; margarita alba et aliquanto iri- 
descente. 

Hab.—Tombigbee River, near Columbus, Miss., W. Spillman, M. D. 


AnoponTa YOUCONENSIS.—Testa levi, elliptica, valde inflata, valde inzequi- 
laterali, postice subbiangulata, antice rotundata; valvulis subcrassis; natibus 
prominulis, aliquanto undulatis; epidermide tenebroso-fusca, radiata; mar- 
garita albida. 

Hab.—Head waters of the Youcon, Arctic America. 


PALUDINA SPILLMANII.—Testa transverse exillissime striata, obtuse carinata, 
subelliptica, subtenui, imperforata ; spira aliquanto exserta; suturis impressis, 
anfractibus quinis, subinflatis; apertura parviuscula, ovata, intus ceruleo- 
alba; labro acuto, parum sinuoso ; columella parum incrassata. 

Hab.—Jackson Co., Alabama, W. Spillman, M. D. 


Description of a New Genus of Plants. 
BY ALPHONSO WOOD. 


. BREVOORTIA, nov. gen. 


Perianthium corollaceum (coccineum), tubuliforme, superné ventricosum 
fauce remissé contracta, regulare, persistens ; limbo 6-partito, laciniis ovatis, 
obtusis, arcté revolutis, sexies tubo brevioribus. Corona (flava) brevis, erecta, 
tribus squamis truncatis integris, bis latioribus quam longis, constituta. 
Stamina 3, squamas excedentia. Filamenta per totam longitudinem tubo adnata, 
interioribus laciniis opposita, ac cum squamis alternantia. Antherz liber 
oblongo-lineares, extrorse, apice obtuse, basi profunde bifide ibique inserte. 
Ovarium liberum, ovatum, triloculare. Ovula in loculis 3—5, uniseriata. 
Stylus continuus, erectus, longitudine perianthii. Stigma capitatum, triloba- 
tum. Capsula? 
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Herba glabra, scapigera (bulbosa?). Folia 5—1, linearia, canaliculata, ob- 
tusa. Scapus teres, erectus,.rigidus, 2—4 pedalis, longitudine foliorum. Flores 
8—12, in apice scapi umbellati, unciales, nutantes, spath& 4-valvi suffulti; 
pedicellis 1—2 policaribus diffusis ; bracteis ovato-lanceolatis, purpureis. 


B. Ipa-Maia. Grows in deep rich soil on high hills of the Trinity Mt. Range, 
Shasta county, California, near the stage-road from Shasta City to Yreka. I 
saw it here in full bloom about the first of June, 1866, occupying a space of 
several acres. The leaves are very long and narrow, and recurved. The 
scape, although slender, is rigidly erect, of three, or even four feet high, round, 
smooth, wavy, and bearing at the top an umbel of about twelve scarlet or 
bright red flowers, nodding on their slender, recurved, unequal foot-stalks. 
The form of the perianth is between cylindric and pyriform, about one inch in 
length, with the limb very short, of six valvate lobes. Before opening, these 
lobes are chrome-green in color, making a peculiar contrast. After opening 
they are yellow. The three leaves (scales) constituting the corona are yellow, 
one line in length by two or three lines in breadth, occupying the place of, 
but in no wise resembling abortive stamens. Unfortunately I found no speci- 
men in fruit ; neither did I secure a bulb, so deeply buried were they, and so 
impatient of delay were my fellow passengers. The whole plant possesses 
singular grace and beauty, and few are better worthy of a place in the flower 
garden. 

The new genus Brevoortia is nearly allied to Brodiza (Smith), Dichelostem- 
ma (Kunth), Stropholirion (Torr.), &e., of the Natural Order Liliacee, tribe 
Asphodelez. All have the floral envelopes more or less united, with only 
three perfect stamens. Other three stamens (usual to the Liliacea) are vari- 
ously transformed, as in the following Synopsis: 


Lrvcocoryng, three abortive filaments subulate or clavate. 

Broprma, three abortive filaments lanceolate-spatulate. 

DicHELOSTEMMA, three abortive filaments petaloid, bifid,—a 3-lobed crown. 
STROPHOLIRION, three abortive filaments petaloid, 2-parted,—a 6-lobed crown. 
Brevoorrra, three abortive filaments petaloid, entire, twice broader than long, 


truncate, with no semblance of stamens remaining. The perianth also wholly 
diverse in form from that of the four preceding. 


This plant was first noticed by Mr. Burke, stage-driver, in his daily route, 
and by him my own attention was first called to it. He had given it the name 
of “ Ida May, in affection for his little daughter,’—a name quite appropriate, 
moreover, as on the Ides (7. e the 15th) of May, the plant begins to flower. 
Mr. Burke was confident that this was its only locality. Probably, however, it 
may yet be found in many other places in northern California. 

We dedicate this genus to J. Carson Brevoort, of Brooklyn, a Regent of the 
University of the State of New York, himself an earnest naturalist, and a libe- 
ral patron of science. 


June 4th. ' 
The President, Dr. Hays, in the Chair. 


Twenty-eight members present. 
The death of Miss Margaretta H. Morris, member of the Academy, 
was announced. 


June 11th. 
The President, Dr. Hays, in the Chair. 


Thirty-six members present. 
[June, 
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The fullowing was presented for publication : 
“On the Families of the Raniform Anura.” By E. D. Cope. 


June 18th. 
Mr. Cassin, Vice-President, in the Chair. 
Eleven members present. 
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Longitudinal section of Salisburia, showing wood cells of the first year’s growth, with spiral ducts 
intervening between them and the pith. 

Dr. H. C. Wood, Jr., called the attention of the Academy to the existence of 
true spiral ducts in the wood of Salisburia adiantifolia, a Japanese tree belong- 
ing to the Taxinez, now extensively cultivated in Europe and this country, and 
remarkable for its leaves more closely resembling in general appearance those 
of some ferns than any exogen. He stated that, as far as he was aware of, 
ducts had not hitherto been found in any coniferous wood, and even in the 
Salisburia their position and arrangement were eminently peculiar,—different 
from those of the Angiosperms. The only layer of the wood in which they 
were produced was that formed during the first season of growth, all the other 
rings being composed simply of prosenchymatous cells, of the ordinary conife- 
rous type. The medullary rays in the Salisburia are not continuous and well 
pronounced, but the points of the wood wedges formed during the first season 
are usually separated by well pronounced prolongations of the pith. It is in 
the extreme points of these wedges that the spiral ducts are situated, from 
three to six or even more deep. They are of small size, the largest scarcely ex- 
ceeding the wood cells in diameter, the smallest scarcely one-third as large,— 
and contain some one, some two spiral fibres. The veins of the leaves are also 
composed largely of spiral ducts, but in these there is a strong tendency in the 
component cells of the vessel not fully to unite and be merged into one 
another ; in many instances their end walls are not absorbed, so that each cell 
is distinct and perfect. 


June 25th. 
The President, Dr. Hays, in the Chair. 


Thirty members present. 
The Committee to which was referred the communication entitled 
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‘© On the Families of the Raniform Anura,” by E. D. Cope, reported 
in favor of its publication in the Journal. 
The following letter was read from Mr. Geo. W. Tryon, Jr. : 


Dr. Jos. Lemy: 

Dear Sir,—A few weeks since I proposed to deposit my collection of Shells, 
&c., in the Museum of the Academy, subject to certain conditions. These 
conditions were, as I learn from the minute book, ‘‘ unanimously agreed to,” 
but they do not appear at length on the minute book, nor upon the record of 
Donations to the Museum, and my letter containing them appears to have 
been mislaid or lost. 

I now repeat the conditions upon which I make the deposit of my shells, in 
order that they may be again acted on by the Academy and, if accepted, en- 
tered at length upon the minutes of the meeting. 

1st. That all the species and varieties not now in the Academy’s collection, 
as well as specimens from localities different from those now contained in it, 
shall be intercallated with the Academy’s collection, but distinguished by 
their labels. 

2d. That names of species representing authors’ types shall never be changed. 

3d. That the Academy will, immediately upon occupying its new Hall, pro- 
vide a sufficient number of horizontal or table cases to display advantageously 
the entire collection ; the cases to be constructed so as to prevent the ingress 
of dust. 

4th. I reserve the right to sell the duplicates as well as the cases in which 
my collection is now contained, for the purpose of augmenting, with the pro- 
ceeds of such sale,*the Conservators’ Fund of the Conchological Section of the 
Academy. 

5th. That the Conservators elected by the Conchological Section of the 
Academy, as well as the scientific Standing Committees of the said Section, 
shall have access to and control of the entire conchological collections of the 
Academy, subject to the supervision of its Curators. 

6th. That none of the specimens deposited by me shall be loaned or removed 
from the custody of the Academy. 

The deposit will never be withdrawn provided that the Academy shall faith- 
fully observe the above conditions in every particular. 


Yours, truly, Gro. W. Tryon, JR. 


The following gentlemen were elected members : 

S. Morris Waln and B. Hammit. 

The following were elected correspondents : 

©. William Zaremba, St. Joseph’s, Mich. ; H. E. Dresser, London ; 
M. H. Crosse, Paris; Dr. Paul Fischer, Paris; M. J. R. Bourguignat, 
Paris; ‘R. P. Montronzier, New Caledonia; Geo. French Angas, Port 
Jackson ; Henry Adams, London; Arthur Adams, London ; Dr. J. C. 
Chenu, Paris; Hon. Edw. Chitty, Kingston, Jamaica; J. B. Gassies, 
Bordeaux; Sylvanus Hanley, London ; J. Gwyn Jeffreys, London; Dr. 
H. C. Kuster, Cassel; Arthur Morelet, Dijon; Dr. Louis Pfeiffer, 
Gassel; Prof. O. A. L. Moérch, Copenhagen; Prof. F. H. Troschel, 
Bonn; G.S. Von Mohrenstern, Vienna; Fred. Cailliaud, Nantes ; A. 
P. Server, Lyons; Petit de la Saussaye, Paris; Wesley Newcomb, 
M. D., Oakland, Cal. ; Dr. J. G. Cooper, San Francisco, Cal.; R. E. C. 
Stearns, San Francisco, Cal. : Prof. F. Poey, Havanna; Dr. J. Grund- 
lach, Havanna; Dr. R. A. Philippi, Santiago, Chili; H. Benson, Chel- 
tenham, Eng. ; Henri Drouet, Troyes; Dr. Auguste Baudon, Bauvais, 
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France ; M. C. Recluz, Paris ; Dr. Leon Vaillant, Paris; Baron de Cas- 
tello de Paiva, Lisbon; Dr. G. Von dem Busch, Bremen ; J. C0. Cox, 
Sydney, N.S. Wales; Jules Mabille, Dinon, France; Luigi Benoit, 
Messina; J. Gonzales Hidalgo, Madrid ; Abbe Joseph Stabile, Milan ; 
M. Souverbie, Bordeaux. 


Dr. Leidy remarked that the fine specimen of the cranial portion of a fossil 
ox skull, from St. Francisco, California, presented this evening by William M. 
Gabb, of the California Geological Survey, approached sufficiently near in size 
and form to the corresponding fragment of a skull from Big-bone-lick, Ken., 
referred to Bison antiquus, that it might be regarded as of the same species. 
Both probably belong to the female of Bison latifrons, as originally suggested 
in relation to the Big-bone-lick fragment. Prof. Riitimeyer, who has ably 
investigated the geological history of the bovine family, reverses the reference 
of the fossils to the sexes, and regards the American forms as of the same spe- 
cies as the European Bison priscus. 

The measurements of the cranial specimen presented this evening are as 
follows: 


Distance between tips of horn cores...............6+ sao sbacgencboadstboacs 3 feet. 
Length of horn cores, following the lower curve................ Sanocooosnaben 145 in. 
@ineumierence at root Of Horm’ COLEStc.s) 2-0 es-<-+ .----- sesso oeehosétod one =coo JN) ia 
Distance Pet weenero Cts) Ol MORMNCOLCSersectecersre cocmecoccsecrsascansocccose tess 14 in. 
Length from inion to naso-frontal SUtUTEC.........ccceecseee sseceece seeeeeees +. 132 in. 
We DUE ONT OMe cerecoaetecere se teees-accseiieces nocooos gases HadossEtocKecucbootsaocHON 8 in 
Breadth of inion...... ....... scenigndnononenossectos: HaaReseRsbobod sAcoo) lcqociooneaccdet leon. 


Prof. E. D. Cope called attention to a collection of reptiles from Owen’s Valley, 
California, made and presented by Dr. Geo. H. Horn. He observed that they 
confirmed the conclusions derived from the study of the insects, that its fauna 
was that of the Colorado Region, or the Sonoran district. Characteristic species 
were Spea bombifrons Cope, Coleonyx variegatus Baird, Rhinochilus 
lecontei Bd. Gird., Caudisona cerastes Hallowell, and a new Chi- 
lomeniscus Cope, which was called C.ephippicus, with the following 
characters : 

Scales broad, in thirteen rows; tail about one-seventh total length. Rostral 
plate large, entirely separating internasals, not encroaching on prefrontals ; 
nasal plate separating prefrontals and labials, in contact with preocular. Post- 
oculars two, upper only in contact with occipital. Superciliaries very narrow, 
occipitals broad as long. Temporals 1, large; labials above, seven, third and 


fourth in orbit, these with second, narrow erect; first longitudinal ; fifth and 
sixth smaller than the others, seventh suddenly larger. Inferior labials eight, 
first pair in contact before pregeneials ; postgeneials very small. 

Total length five and one-half inches. Gastrosteges 113, separated from 
geneials by four rows gulars; anal 1—1; urosteges 28—28. Above reddish 
or yellowish, with twenty-one black cross-bars to vent, which are broader than 
interspaces, and do not quite reach gastrosteges ; five nearly complete rings on 
tail. Belly white. From occipitals to anterior part frontal with the labials 
opposite this part (except their lower edges) black. 

This species is somewhat similar to the C. cinctus Cope, from Sonora, but 
differs in many details, and in not being annulate. 

He also stated that Scaphiopus holbrookii had appeared abundantly in 
a pond over a mile west of the falls of the Schuylkill. They were the first he 
had noticed in this neighborhood, though John Cassin had seen them previously 
in Delaware county. 

The speaker also made some remarks respecting the origin of species, stating 
that the genera of tree frogs Hyla, Scytopis, Osteocephalus and Trachycepha- 
lus form a natural series, measured by the relative degree of ossification of the 
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cranium. He stated that individuals of Trachycephalus first belong to the 
genus Hyla, subsequently to Scytopis, later to Osteocephalus, and finally to 
Trachycephalus, and that no additional characters existed at any of these 
stages, to render such references inexact. He said that the characters of the 
inferior genera might be regarded in one sense as larval, and that as the genus 
Siredon had passed into Amblystoma by loss of larval characters, there was no 
reason why the preceding genera might not, under suitable circumstances, do 
the same, respectively. He said also that the specific characters were recog- 
nizable while the Trachycephalus exhibited the generic type of Hyla and others, 
suggesting that the specific characters might be more permanent than the 
generic. A similar case recorded by Agassiz was mentioned,—that of Chelo- 
pus guttatus, where the yellow spots appear before it has lungs or its family 
characters. 


July 2d. 
The President, Dr. Hays, in the Chair. 


Twenty-four members present. 


July 9th. 
The President, Dr. Hays, in the Chair. 


Eighteen members present. 


Dr. Genth made some observations on certain doubtful minerals which he 
had lately examined. Barnhardtite, the peculiar copper ore which stands be- 
tween Chalcopyrite and Variegated Copper Ore, occurs amongst the ores of 
Bill Williams Fork, Arizona. 

From the same locality he observed Brochantite, both in foliated masses and 
small but brilliant crystals. A former pupil of his, Mr. N.S. Higgins, received 
in Arizona an Arsenide of Copper, the nature of which he did not fully ascer- 
tain, which proved to be the interesting species Whitneyite, of which we have 
now four localities: two on Lake Superior, one in Chili, and the last at La 
Lagoona, a rancho near the town of Saric, Sonora. 

The Tellurides from Melones appear to be three distinct species. One seems 
to be principally Telluride of Silver, with some Telluride of Gold—probably 
auriferous Hessite. The second is a combination of Telluride of Silver and 
Lead; the third, and most interesting of all, is Telluride of Nickel, which he 
calls Melonite. This is the first time that a combination of Tellurium and 
Nickel has been observed. It has a reddish-white color, almost exactly like 
that of Bismuth, and a granular and foliated structure. The three Tellurides 
are associated with native Gold, Quartz, Pyrites, Chalcopyrite, Calcite, etc., 
and it is almost impossible to obtain pure material for analysis. 

From several of the mines in Humboldt County, Nevada, he has noticed a 
mineral with the aspect of Aikinite or Needle Ore, with the examination of 
which he is at present engaged. 


July 16th. 
Mr. Vaux, Vice-President, in the Chair. 
Sixteen members present. 
July 23d. 


Dr. Bripges in the Chair. 


Eighteen members present. 
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July 30th. 
Mr. Vaux, Vice-President, in the Chair. 


Sixteen members present. 

The following was presented for publication : 

“ Notes on certain Birds from New Grenada, with Descriptions of 
New Species.” By Geo. N. Lawrence. 

The following gentlemen were elected members : 

Henry C. Gibson, Chas. Gibson, Andrew M. Moore, John Gibson 
and T. Brantly Langdon. 

On favorable report of the Committee, the following paper was or- 
dered to be published: 


The Necessity and Velocity of Nebular Rotation. 
BY J. ENNIS. 


If matter were universally diffused through all space, the supposition would 
not be in accordance with experience, that this diffusion would be perfectly 
uniform and even. Such is not the result of natural processes in the actual 
world. The waters of the ocean are not perfectly uniform ; their densities be- 
ing varied by temperature and saline ingredients. The air is not uniform, nor 
the vapor of water in the air. Therefore, if matter were universally diffused, 
and contraction were to ensue, then the rarer portions would gather around the 
denser, and the expanded vapor would break up into separate huge irregular 
masses, like the clouds when the vapor of the atmosphere is contracting. 

On the surfaces of these separate nebulous masses we can conceive of four 
sources of motion; the first only hypothetical, and the other three absolutely 
necessary. 

First source of motion. In this general diffusion of matter, the supposition 
would be unnatural that all was perfectly motionless and still. <A state of 
absolute repose might, for aught we know, be possible, but it would be a 
strange and unheard of assumption. How unlikely that the causes which 
spread matter abroad so widely should stop entirely, and leave no motion ! 
Therefore every nebula in its beginning was probably endowed with some 
movements. 

Second source of motion. When separate nebulous masses were formed by 
the ordinary principles of contraction and condensation, we cannot suppose 
they would be stationed at equal and symmetrical distances from one another, 
any more than we see among the white clouds which float together across the 
clear blue sky. Neither would they be of equal size, for the heavenly bodies, 
like the clouds, are very unequal in size. Therefore, by the force of gravity, 
the smaller would fall into the larger; and often two or three near together, 
though of similar size, would fall into one another. But any one could never 
fall directly toward the centre of gravity of another ; because every approach- 
ing pair would be more or less under the influence of other neighboring nebu- 
le. Therefore, in striking each other obliquely, and not in the direction of 
their centres of gravity, a rotation must result. These collisions must have 
been a thousand times more numerous than the fall of meteors now, and so 
they would continue until space became cleared of all small and neighboring 
masses, and nothing remained but large and vastly distant nebule, each one 
of which is now represented by a great STELLAR SYSTEM, containing countless 
numbers of fixed stars. 

Third source of motion. By the assumption of the nebular theory, as under- 
stood by myself, the contraction of a nebula was always much more slow than 
would be due to gravity. Therefore gravity would make the nebula round, 
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and the irregular projections, perhaps long arms, would slide down laterally in 
the neighboring depressions. By this process many horizontal currents would 
be produced on the surface. 

Fourth source of motion. These irregular projections, perhaps great ex- 
tended arms but little attached to the nebule, would be under the influence 
of neighboring nebulz similar to tidal influence and stellar perturbation, 
especially while the nebule were still near to one another, though contracting 
steadily to greater distances. Therefore the fall of these irregular prominen- 
ces into the larger mass would be somewhat like the falling together of two 
independent nebule. They would not fall towards the centre of gravity of 
the principal mass, but more or less obliquely, and hence they would lead to 
rotatory motion. 

From these four sources of motion many currents would flow on the surface, 
at least, of every nebula. In those cases where two large nebule fell into each 
other, the currents would pervade the entire mass. But even when the eur- 
rents were superficial only, they could not stop; because, on account of the 
continued contraction of the nebula, they would flow in the direction of an in- 
clined plane. With their horizontal motion they would have an inclined mo- 
tion towards the centre, and gravity would hasten them downward. These cur- 
rents would act and react on one another, and by well known mechanical princi- 
ples they would all result in a single current, as we see by experiment in a basin 
or funnel of water. This one current would be around the centre of gravity, 
and, for the same reason, it could not cease to flow. In consequence of the 
continued contraction of the nebula, every particle of the surface current is 
moving in the direction of an inclined plane, and gravity must give them the 
velocity due to inclined plane motion. If they be retarded by friction on the 
unrotating or slowly rotating interior, then this interior will be moved in the 
same direction, and gravity will carry it onward until the entire nebula ro- 
tates. As the nebula contracts from the extent of its original round form down 
to near its centre, every particle must acquire a velocity equal to that of a fall from 
its original to its last extent, excepting only the retardation due to friction. This 
is one of the most essential ideas in the nebular theory originated by myself, 
and demands a complete illustration. 

Every body approaching toward the centre of the sun, whether directly or 
obliquely, must be hastened by the force of gravity. The celebrated Halley’s 
comet, for instance, which requires about seventy-six years to go around its 
orbit, is beyond the distance of Neptune when it reaches its aphelion; then 
the moment it passes its aphelion, and begins its return toward the sun, it be- 
gins to be hastened on its course by gravity. So it continues to be hastened 
by that force every hour faster and faster, during thirty-eight years. Being 
free to move, and unobstructed, it runs in a conic section, and when it arrives 
at perihelion its velocity has become so great as to have a centrifugal stronger 
than its centripetal force. Therefore it shoots away from the sun again, but 
every hour in its departure its velocityis delayed by gravity. Thus the propo- 
sition is certain that when a body departs from the sun its velocity is retarded, 
and when it approaches the sun its velocity is accelerated, by gravity. Every 
particle in a current on the surface of a contracting nebula is moving oblique- 
ly, like a comet, towards the centre of the nebulous sun, and therefore they 
must all be hurried along by gravity. 

Halley’s comet, while descending from aphelion to perihelion, may be re- 
garded as moving down a spiral inclined plane. Its ultimate velocity will be 
the same as if it had fallen to the sun through the height of the plane, plus its 
initial velocity at aphelion. That is, its ultimate velocity will be the same as 
if it had fallen from aphelion in a direct radial line until a distance from the 
sun equal to its periphelion, plus its initial velocity at aphelion. In the same 
manner a particle, while descending in its spiral current towards the centre of 
the nebulous sun, must at any point in its course have the samé velocity, fric- 
tion excepted, as if it had fallen in a direct radial line to that point, plus the 
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initial velocity which it acquired in the rounding process. I have found by 
calculation that this velocity may be so great as to give all the zone on the 
nebular equator a centrifugal force equal to the centripetal force. Therefore 
a period may arrive in the contraction of a nebula, when the equatorial zone 
can no longer approach towards the centre, but must be abandoned as a ring 
circulating around the nebula, until by perturbation it is broken, and subsides 
by gravity into a rotating nebulous planet. Friction, however, in the cases of 
some nebule, may be so powerful as to retard the velocity, and prevent the 
separation of matter in the form of a ring. 

There are some points of difference between a comet and a particle on a ro- 
tating equatorial zone. A comet, in departing from the sun, is deprived by 
gravity of all that velocity which, in approaching the sun, was imparted by 
gravity. A nebulous particle does not fly off from the centre like a comet 
when departing from periphelion, because it does not run in a conic section; 
and it cannot pursue a conic section on account of friction, which retards its 
motion, and also on account of atomic repulsion in the nebulous mass, 
which forces it outside of the elliptic curve on the way towards periphelion. 
The spiral course of the nebulous particle, from the slowness of nebular con- 
traction, is nearly circular, and hence, when the centrifugal equals the centri- 
petal force, the particle takes nearly a circular orbit. Hence, as it always ap- 
proaches the centre of the nebulous mass, it always receives velocity from 
gravity. And when it ceases to approach, it never flies far off, and therefore 
never loses velocity from gravity, as does the comet. 

Gravity could cause no rotation, unless a particle on the surface had first a 
horizontal motion given in the process of rounding the nebula, and unless the 
nebula contracted. By this horizontal motion and by contraction, the particle 
approaches the centre of the nebulous sun obliquely, and gravity hastens it 
down the inclined path. The particle cannot stop, because there is nothing 
to make it stop. Repulsion cannot stop it, because repulsion, like centrifugal 
force, is every instant yielding before it, and allowing it to retain all its actual 
motion, and to acquire more motion by a fall every instant towards the centre. 
If it be delayed in its velocity by friction on other particles, then just so much 
momentum must be imparted to them,*and they too will move in the direction 
of an inclined plane towards the centre, and these again will move other parti- 
cles, and so on until the entire mass moves and rotates. If the particle had 
no horizontal motion, then repulsion and gravity would act upon it in opposite 
directions, and it would partake only of the general contraction in radial lines 
towards the centre. There could be no rotation. But by its horizontal mo- 
tion, and by the slow contraction of the mass,—slower than is due to gravity, 
—the particle finds the path before it every instant settling down. Hence 
every instant it goes down as it goes forward, and its motion is in the direction of 
an inclined plane, and subject to the inclined plane law of increased velocity ; 
that is, a velocity equal to that of a fall through the height of the plane. 

Imagine a circle, the equatorial section of a nebulous globe, with a million 
of radii. Then the particle with a horizontal motion finds at each succeeding 
radius that the surface, by contraction, has gone down towards the centre. It 
must, through gravity, follow that surface downward. Every instant, there- 
fore, it receives a new impulse down its course,—a million of impulses in one 
revolution. Then, with no impulse in the contrary direction, its velocity must 
increase. 

By calculating the velocity of the equatorial zone of our sun down an in- 
clined plane as due to gravity, I ascertained the velocity of rotation of our sun 
when in a nebulous condition, and found that it precisely equalled, at different 
stages of its contraction, the present velocities of the planets and asteroids 
when an infinitessimally small allowance is made for an inevitable friction on 
the unrotating or slowly rotating interior. These small allowances due to 
friction are given in my recent volume, “The Origin of the Stars.” In that 
volume also the rotations of the several nebulous planets are shown to have 
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been the same as the present revolutions of their satellites ; and the reason is 
pointed out why the smaller planets could have no satellites. By these and 
by many other coincidences the discovery was first made that GRAVITY IS THE 
FORCE WHICH IMPARTED ALL THEIR MOTIONS TO ALL THE STARS. 

It is proper now to attend to three objections which, on account of ma pre- 
sent state of astronomical science, naturally rise against this view of the ne- 
cessity and velocity of nebular rotation. 

The first objection is that this view ‘‘ contravenes the principle of conserva- 
tion of areas.” The fallacy of this objection may be seen by a very simple 
arithmetical calculation. We will take Mercury, whose radius vector moves 
most rapidly, and at the rate of 110,000 per hour. Neptune is about eighty 
times farther from the sun. The original extent of our nebulous sun was half- 
way to the nearest fixed star; say 3,622 times farther than Neptune, and con- 
sequently, in round numbers, 3622 * 80 = 290,000 times farther than Mercu- 
ry. The area described by the radius vector of Mercury in one hour equals 
that radius multiplied by half its distance per hour, say 1 x 110,000 — 2. 
The area described by the radius vector of the origmal nebulous sun must 
have equalled that radius multiplied by half its distance per hour, say 290,000 
xX «+ 2. Both these areas must be equal. Now what must ee the value of 
x that, when multiplied by 290,000, gives 110,009? Plainly 1 1, or 4 nearly ; 


that is, the movement of the radius vector of the original nebulous sun, or, in 
other words, its primary rotation, was about one-third of a mile per hour. I 
will soon point out how this velocity was obtained. 

The second objection is drawn from a misapplication of the principle that 
action and reaction are equal, and in opposite directions. By this principle, 
when an object falls to the earth, the earth falls proportionally to the object ; 
when we walk forward in a straight line, we push the earth backward pro- 
portionally ; when a car, by gravity, runs down an inclined plane, the earth 
as well as the plane moves proportionally in the opposite direction: that is, 
both upward and backward. Therefore it has been wrongly inferred that when 
a particle, or all the particles, on the rotating exterior of a contracting nebula 
move by gravity in the direction of an inclined plane toward the centre, then 
the interior should move proportionally just the contrary way. It has been 
wrongly inferred that these two opposite motions should counterbalance each 
other, that in fact there can be no such operation, that the whole idea is like 
“the old absurdity of a perpetual motion, or of a man trying to lift himself up 
by pulling at the straps of his boots.” 

But all such inferences show a misunderstanding of the case. We must 
learn to see the difference between moving in the direction of an inclined 
plane, and moving on an actual inclined plane. A comet or a planet approach- 
ing perihelion is moving in the direction of an inclined plane. With its for- 
ward motion in its orbit it has an inclined motion towards the sun, and its 
velocity is hastened by gravity in consequence of this inclination. Imagine a 
hundred comets all in the plane of the sun’s equator, and equally distributed 
around the sun, and all approaching their perihelion. While all would be 
accelerated by gravity toward the sun, the sun-would not be moved in any 
way towards them, because it would be equally acted on all around by the 
comets. Neither could there be any reaction to make the sun rotate in the 
opposite direction, because there is no actual inclined plane to cause a back- 
ward motion. The comets have the inclined plane motion without an inclined 
plane. In the same manner on the horizontal equatorial zone of a rotating 
and contracting nebula, all the particles move in the direction of an inclined 
plane spirally coiled many times around, and ali are hastened by gravity 
according to the law of velocity on such a plane, but not one of them moves 
down an actual inclined plane. THEY ALL REPOSE ON A LEVEL OR HORIZONTAL 
suRFACE! therefore they do not move the interior backward while they move 
forward. If they were on an actual inclined plane they would create a coun- 
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ter movement. But such is not the case. Each one, while approaching the 
centre, draws the entire mass up towards itself, as when a fly alights on the 
earth, but being equally distributed all around, they counteract one anothers’ 
efforts in this regard, and produce no result. The reason why there is a back- 
ward reaction on a real inclined plane is simply because of the inclination of 
the surface. An object cannot repose quietly on such a surface. The forward 
motion of the object must give a backward push to the surface. But when 
there is no inclined surface, as on an equatorial zone, there can be nothing 
against which a backward push can be made by mere gravity. 

In its approach toward perihelion a comet is upheld from falling in a straight 
line toward the sun by centrifugal force; that is, its plane is sustained by 
centrifugal force. In like manner, on the equatorial zone of a rotating and 
contracting nebula, a particle is upheld from falling straight toward the sun’s 
centre, partly by centrifugal force and partly by atomic repulsion; that is, its 
plane is upheld partly by centrifugal force and partly by repulsion. But nei- 
ther of these hinders the force of gravity from imparting every instant an in- 
creased velocity in the inclined plane direction. Both repulsion and centrifu- 
gal force are constantly yielding before the power of gravity, and allowing the 
comet or the particle to be accelerated. In this way inclined plane direction 
and increasing velocity are produced without an actual inclined plane, and 
hence one of the reactions of an inclined plane is wanting: namely, the back- 
ward reaction. The other reaction—the upward—is nullified by opposite 
particles on opposite sides of the nebula. 

Atomic repulsion has two effects different from mere centrifugal force; it 
hinders the moving particle from following an elliptic orbit, and it causes re- 
tardation by friction. But the direction of its action is always in a radial line, 
always perpendicular to the nebular surface on which the particle quietly re- 
poses; and it yields every instant like centrifugal force before the power of 
gravity, which continually brings the particle toward the centre. In the be- 
ginning of nebular rotation, and when that rotation is very slow, a particle on 
the exterior presses with nearly all its weight on the interior. It is then up- 
held very little by centrifugal force, and chiefly by repulsion. As it moves 
more rapidly it acquires greater centrifugal force, and presses less heavily on 
the interior. It becomes hourly less and less upheld by repulsion, and more 
and more by centrifugal force. At length it is held up entirely by centrifugal 
force, and presses no more on the interior. It is independent of repulsion; it 
circulates freely around the centre, without approaching it. The centripetal 
and the centrifugal forces are equal. 

An important illustration may be made with a funnel to show that a fluid 
may move down the direction of an inclined plane without producing the back- 
ward reaction of such a plane. Suspend the funnel bya single small silk braid, 
having no twist. Pour in the water, and give a portion a horizontal motion. 
Give the funnel an equal impulse in the opposite direction. The water, as it 
runs through the funnel, will rotate, and evidently every particle of the water 
will run an inclined plane direction, but the plane must necessarily take the 
form of a coil. According tothe principle of the backward reaction on an 
actual inclined plane, the natural expectation would be to see the funnel ro- 
tate in the direction contrary to that of the water. But this does not occur. 
On the other hand, the water, by friction, carries the funnel around in the 
same direction with itself. In like manner the exterior of a nebula must carry 
along the unrotating interior with its own motion. The reason is the same in 
both cases. There is no backward reaction, because in both cases the particles, 
as they move, REPOSE ON A HORIZONTAL SURFACE. They do not move down an 
actual inclined surface, and hence cannot react according to the law of an in- 
clined plane surface. They have the law of velocity, but not the law of back- 
ward reaction. This absence of the backward, though not of the upward, re- 
action, may be regarded as a new dynamical principle. It has not before been 
detected in the funnel problem, nor in the nebular theory, nor in aught else 
that I am aware. 
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The third and last objection is that gravity cannot cause nebular rotation, 
and that it cannot therefore be the force which imparted their present motions 
to the stars. We have already seen that if, on the surface of the nebula which 
formed our solar system, there had been a movement of rotation only about 
one-third or one-half a mile per hour, then gravity, acting by the law of con- 
servation of areas, would have imparted the velocity of 110,000 miles per hour 
to Mercury. But how could this nebula have received a rotation of half a mile 
per hour? This question is easily answered by following the logical conse- 
quences of the nebular theory, aided by well known facts in astronomy. The 
fixed stars have velocities at least equal to the planets. When they were all in 
a nebulous condition, just broken up from the vast nebulous disk stretching all 
around within the Milky Way, they must have been irregular in form, quite 
near to one another, and endowed with their present rapid velocities. Then, by 
their mutual perturbations, they must have imparted motions to one anothers’ 
irregular exteriors. 

The power of perturbation between the fixed stars is much stronger than has 
been suspected by astronomers. In “ The Origin of the Stars” I have shown 
that the sun’s gravity on Alpha Centauri is now so powerful that that star 
must move more than 2,000 miles per day at right angles to its present direc- 
tion from ourselves, to gain a centrifugal force sufficient to avoid falling into 
the sun. Estimating the masses of the stars from the amounts of their light 
and their distances, then the power of gravity from Alpha Centauri alone on 
our sun is so great that our sun must move more than 5300 miles per day to 
avoid falline into that star; and for the same reason our sun must fly with a 
velocity of more than 13,000 miles per day to avoid falling into Sirius. When 
these stars were in their nebulous conditions, expanded nearly to one another, 
irregular in shape, and moving past one another with their present astonishing 
velocities, their mutual power for moving currents on their irregular surfaces 
must have been very strong. Moreover, they must have had the same liability 
to fall into one another, and thus to produce rotation as the original stellar 
nebule. 

We can also readily conceive how, in the very first formation of the several 
solar nebule, and flying along with inconceivable rapidity, their irregular 
projections may not have had precisely the same motions as the centre of 
gravity. From all these causes we can understand how, after the rounding 
process, a motion of half a mile per hour may have been given to the one re- 
sultant current on their surfaces. 

But whence the proper motions of the fixed stars? or rather, whence the 
proper motions of the nebulz from which the fixed stars were formed? The 
nebular theory gives the same cause for the forms and the motions of the 
stellar systems as of our solar system. That theory points to a great original 
nebula, whose rotations by the force of gravity formed and moved the ring of 
the Milky Way, and its interior disk, and its scattered exterior clusters. 
Gravity, in causing this rotation and the proper motions of the fixed stars, 
must have acted by the law of conservation of areas; and now we must in- 
quire how much motion, according to that law, was necessary on the surface 
of our original stellar nebula? If half a mile per hour was sufficient for our 
solar system, how much was necessary for our stellar system? On the suppo- 
sition that the stellar motions are as rapid as the planetary, and that the force 
of gravity was equally strong in both, then the original surface motions of 
our solar and stellar nebulee must have been to each other in some proportion 
inversely as the lengths of their radii. But as the length of the stellar radius 
was almost infinitely longer than that of the solar radius, so the original mo- 
tion on the surface of the stellar nebula must have been almost infinitely 
slower than on the surface of the solar nebula; that is, almost infinitely slow- 
er than half a mile per hour! 

But whence these very slow motions on the surfaces of the original stellar 
nebule? These I have already given in the four sources of motion in the be- 
ginning of this paper. 
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In our solar nebula the areas described by the radius vector diminished 
very slowly, on account of the very slight friction, which also retarded the 
velocities of the planets, as I have shown in Section 19th. 


August 6th. 
Mr. Cassin, Vice-President, in the Chair. 
Nineteen members present. 


Dr. H. C. Wood, Jr., called the attention of the Academy for a few minutes 
to some observations on the life history of some of our siphonaceous fresh 
water alge. 

He stated that the accounts of the method of the production of the zoospores 
of the ordinary Achyla prolifera, as given by Henfrey and Carpenter, differed 
very essentially. The former states that the zoospores do not directly appear 
in the filaments, but that in the original zoosporangium are formed only daugh- 
ter cells by the aggregation of nitrogenous protoplasm, which daughter cells 
are incapable of spontaneous motion, are unprovided with cilia, and are emitted 
apparently by being, as it were, forced out by endosmotice pressure excited 
through the zoosporangium. After emission, according to Henfrey, they re- 
main clustered at the end of the filament, and in a few hours each daughter 
cell gives origin to a single zoospore, which is formed from the whole of its 
protoplasmic contents. According to Carpenter, the zoospores are formed di- 
rectly in the zoosporangium, are then furnished with cilia, and escape by means 
of their own motile power. Dr. Wood stated that his own observations on the 
plant entirely corroborate and coincide with the results arrived at by the la- 
mented Henfrey, and that he had frequently seen the very delicate cellulose 
coats of the daughter cells still aggregated around the distal end of the zoospo- 
rangium after the escape of the zoospores fromthem. Dr. Wood further called 
the attention of the members to the existence of several algoid forms growing 
in the neighborhood of the city, which were closely allied to Achlya prolifera, 
but in some respects quite distinct from it. In one of these, which appears to 
be at least generically the same as the former species, the Doctor stated he had 
studied the formation of resting spores, which takes place in a way similar to 
that seen in other of the Siphonacex, such as the Vaucheria. At the distal 
end of a filament about to form resting spores a roundish bulb-like enlarge- 
ment takes place, which soon is crowded with nitrogenous protoplasm derived 
from the main filament, from which it is in a little while shut off by a delicate 
membranous partition. About this time, just below such sporangium, there 
appears a process very similar to that seen in the Vaucheria, which process fi- 
nally comes in contact with the sporangium, between which and itself a com- 
munication is soon established. The contents of the sporange now contract 
themselves into a globular ball, and develop into the resting spore. 

If these views and observations hereafter should be confirmed, they would 
settle the doubt expressed by many authorities, whether the Achyla be not 
merely a submerged fungus, altered by this very submersion so as to resemble 
- an algoid growth; for if species of the genus are found whose whole life his- 
tory is similar to that of others of the Siphonacez, even to the formation of 
resting spores by a kind of conjugation, it seems indisputable that the organ- 
isms under consideration are perfect entities, not merely degraded forms of 
higher plants. Further, granting the facts stated, if one of the Siphonacez is 
a fungoid growth, surely all the others must be; and it does not seem proba- 
ble that the Vaucheria, with its green endochrome, is a fungoid growth. 


Dr. Leidy mentioned the recent appearance of the seventeen year 
locust in Montgomery, Wythe and other counties of Virginia. 
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August 15th. 
The President, Dr. Hays, in the Chair. 


Nineteen members present. 

The following was presented for publication : 

«Additional Notes on male forms of Vitis vinifera.” By T. Meehan. 

By permission, the Committee reported in favor of publishing the 
following paper, which was so ordered: 


Notes on certain BIRDS from New Granada, with descriptions of New 
Species. 


BY GEO. N. LAWRENCE. 


TACHYPHONUS PROPINQUUS. 
Lachyphonus rubrifrons, Lawr., Proc. Acad. Sci. Phil. 1865, p. 106. 

In a conversation with Mr. McLeannan concerning the red on the forehead 
of the male in this species, he said the sexes were alike in plumage, and sug- 
gested that the color might be a stain caused by its feeding on some kind of 
fruit; on examination with a glass, it is quite apparent that the color is due to 
such a cause,—the pulp, probably of some kind of fruit, still adhering to the 
feathers. 

The first name, therefore, being inappropriate, I propose in place of it that of 
propinguus, from its near relationship to 7. zanthopygius. 


2. PH#NICOTHRAUPIS VINACEA. 

Male.—Crest scarlet, distinctly bordered on each side with a line of blackish 
feathers; the entire upper plumage besides, including the tail, is of a dark 
vinaceous red; the quills have their inner webs blackish-brown, the outer are 
the color of the back, but brighter, as are also the outer margins of the rec- 
trices; the under plumage is likewise dark vinaceous, but lighter than the 
back, with the throat clearer in color, but not so decidedly as in all the other 
allied species, except P. rubica, in which the entire under plumage is quite 
dull; the upper mandible is black, the under brown; tarsi and toes reddish- 
brown. 

Length about 63 in.; wing 33; tail 33; bill 9-16ths; tarsi {. 

Habitat.—New Granada, line of the Panama Railroad. 

Remarks.—I have had this specimen for some years, and considered it dif- 
ferent from any of its affines; in its upper plumage it comes nearest to P. ru- 
bica, but the color is deeper and clearer, the sides of the head are not dusky as 
in that species, in the coloring below they are not at all alike, rubica being of 
a dull brownish-red, with but little brightness even on the throat, whereas the 
other is of quite a clear color throughout; rubra, rubicoides and fuscicauda have 
their throats much lighter and brighter in color; it is smaller than any of the 
others except rubra, from which it scarcely differs in size; they are also much 
alike in their upper plumage, but rubra has the rump and tail brighter, and 
below is much paler in color, being the most so of any of the group. Its deep 
and nearly uniform color will distinguish it from all the others. 

In an article by Mr. O. Salvin (Proc. Zool. Soc. London, 1867), ‘On some 
Collections of Birds from Veragua,” he refers a bird to P. rubica with a ques- 
tion, of which he has several specimens; from his remarks I should judge it to 
be the same as the above described species. 


3. LEPTOPTILA CASSINII. 
Leptoptila verreauxi, Cass., Proc. Acad. Sci. Phil. 1860, p. 195. 
Leptoptila verreauzi, Lawr., Annals Lyc. N. Y. vol. vii. p. 333. 
Male.—Forward part of the crown and front bluish-white, paler next the 
bill; hind part of crown and nape, back, wings and central tail feathers, of a 
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dark greenish olive-brown, washed on the upper part of the back with vina- 
ceous; the lateral tail feathers are purplish-black, the outer two on each side 
marked with grayish-white at their ends; quills dark brown, tinged with pur- 
ple, the inner margins for two-thirds their length from the base pale dull cin- 
namon ; lining of wings and axillars deep cinnamon ; a band on the hind neck, 
of bluish ash, connecting with the same color on the breast; the lower part 
-and sides of the neck are of a paler bluish-ash; chin and throat white; the 
sides are dark olive-brown; upper part of abdomen of a pale vinaceous, the 
lower part nearly white, just tinged with the color of the upper part; feathers 
over the thighs filamentous, and of a grayish-white color, as are also those of 
the vent; Fnaier tail cov erts brown, with their ends white; bill black; 
‘‘irides yellow ;” tarsi and toes fleshy yellow. 

Length (fresh) 103 in.; wing 5}; tail 33; bill 8; tarsi 1 3-16ths. 

The female does not differ materially from the male. 

Habitat—New Granada. Line of the Panama Railroad. 

Remarks.—This species was referred to L. verreauxit by Mr. Cassin, in his 
“Catalogue of Birds from the Isthmus of Darien,” and by myself in “ Catalogue 
of Birds from New Granada,” &c. Since then I received from Mr. McLeanzan 
a specimen of another species, which I determined to be the true ZL. verreauxi, 
Bp.; on a recent visit to Boston I was able to verify it as being so, by com- 
parison with that species in the Lafresnaye collection, now the property of the 
Boston Natural History Society, the liberal gift of the late Dr. Henry Bryant. 

LL. verreauxiis above of a lighter and more decided olive, the outer three tail 
feathers on each side end more largely in white, the under plumage is much 
lighter and very different in color, the neck and upper part of the breast being 
of a light vinaceous rose color, gradually merging into white on the abdomen ; 
the under tail coverts are entirely white. 

The two species are very different in appearance, that of cassinii being very 
dark, whereas the colors of verreauxi are comparatively light. 

I have conferred the name of my friend Mr. John Cassin on this fine species. 

In the Museum of the Smithsonian Institution are specimens from Costa Rica, 
as well as those from the Atrato in Lt. Michler’s collection. 

Mr. John Galbraith, in his notes sent with the collection made for me on the 
line of the Panama Railroad, states that it is “ common, but shy.” 


August 20th. 
The President, Dr. Hays, in the Chair. 
Nineteen members present. 


August 27th. 


Mr. VAwx, Vice President, in the Chair. 


Sixteen members present. 

The following gentlemen were elected members : 

Dr. J. K. Tyson, Dr. W. Pepper, Dr. Geo. Pepper, Dr. Horace 
Binney Hare and Elias D. Kennedy. 

The following were elected correspondents : 

Geo. J. Durham, Austin, Texas; John Henry Gurney, Norfolk, Eng.; 
Osbert Salvin, London ; T.C. Jerdon, M. D., Madras, India ; and Prof. 
J. Reinhardt, Copenhagen. 

Prof. Cope communicated by letter the following description of a 
new genus of Cyprinoid fishes from Virginia: 


Among the Cyprinide of the Kanawha River, at Eggleston’s Springs, one 
appeared to be of sufficient interest to mention to the Academy. I took but 
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two specimens, supposing them to be the young of some species of Catostomus 
or sucker. The size of the scales shows that it does not pertain to any species 
known in this region, and I was, therefore, induced to examine the pharyn- 
geal teeth and alimentary canal. I found, to my surprise, that they were both 
of the carnivorous type, showing the form and position of the mouth to be de- 
ceptive, though they are frequently coérdinated parts. The genus and species 
appearing to have hitherto escaped observation. 


Puenacosius Cope. Pharyngeal teeth 4—4, uncinate raptatory, sharp edged ; 
alimentary canai not longer than head and body; dorsal fin above the ventrals ; 
scales normal, lateral line complete; mouth very small, inferior, maxillary 
arch projectile, covered by a thick fleshy lip, which is enlarged posteriorly 
and behind mandible ; no barbels; mandible naked, included. Aspect of Ca- 
tostomus. Name from ®eyaZ, deceptive, and Gus, life. 


Phenacobius teretulus Cope, sp. nov. 

Head stout, 43 times in total length, exclusive of caudal fin, equal depth at 
dorsal fin; orbit 3-5 in length of former, its superior rim on frontal plane. Pre- 
orbital bone elongate parallelogrammic. Muzzle elongate, decurved obtuse, 
heavy. Canthus of mouth opposite middle of o. preorbitale; supra-opercular 
region rounded; isthmus wide; form moderate, caudal peduncle not attenu- 
ated. Scales with coarse concentric lines and radii; 6—43—5; thoracic 
region scaled. Pectoral fin not reaching ventrals, nor ventrals the anal. 
Dorsal narrow, elevated ; caudal deeply forked; radii D. 1. 8: C.4-18+: A. 7: 
V.1.8: P.17. Total length of specimen 3 in. 6°51. Above pale olive yel- 
low, the scales faintly edged with black; below silvery; end of muzzle and 
band on each side to orbit blackish; a leaden band on each side on middle 
line from behind ventrals to base of caudal, which is occasionally broken into 
spots. 

The affinities of this fish appear to be to Ceratichthys; its habits and food 
are probably similar; as in that genus the natatory bladder is largely devel- 
oped. Its habitat appears to be in the rapid parts of the river; I have not 
seen it in the tributary creeks, though I have examined them carefully. Sev- 
eral specimens procured. 

A second species of this genus exists in the upper waters of the Holston 
River, (Va.,) which is more elongate than the P.teretulus, has smaller 
scales, and a more vertical range of vision. The thick projectile lips are 
slightly tuberculous; the orifice of the mouth very small, and the inner edge 
of the narrow mandiblea cartilaginousridge. Its habit is to lie on the bottom 
in the main channels of the river, as the form of its mouth would indicate, 
while the digestive system indicates carnivorous diet. The species does not 
occur commonly in the smaller creeks. It may be characterized as follows, 
under the name: 


Phenacobius uranops. 

Isthmus very wide; teeth 4—4. Head subcylindric; muzzle broad, pro- 
jecting; orbits oval, having some vertical range, 3:5 times in length head, 
equal frontal width. Head 4:75 in length to origin caudal, 5-66 to end of 
same. Depth of dorsal in same respectively 6:25 and 7:25 times. Lateral 


line straight; scales 80; those on the line of and anterior to the ventrals 


minute; lower surface from .ventrals forward, naked. Pectorals extending 
2 way to ventrals. R. 15; ventrals to vent, R. 8; anal narrow, short, 7. 
Caudal deeply emarginate, its peduncle narrowed; R. 20; dorsal much larger 
than anal; I. 8; anterior margin longer than depth of body: equal pectorals. 


in, lin. 
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Coloration above light olive, with a metallic dorsal line visible only in life ; 
below white. A lateral silver band well defined above only, where it is tinged 
with leaden. The latter becomes darker on the caudal peduncle. Muzzle 
and streak through eye and operculum, blackish. Lips yellowish. 

From Holston River, near Saltville Va. 


September 3d. 


The President, Dr. Hays, in the Chair. 
Twenty members present. 


September 10th. 
The President, Dr. Hays, in the Chair. 


Twenty-five members present. 

The following was presented for publication : 

‘‘ Description of a new species of Owl of the Genus Scops.”” By D. 
G. Elliot. 

Dr. Leidy exhibited the fossil skull of a Gopher (Geomys bursarius), 
from the loess or yellow marl deposits along the Missouri. The spcci- 
men was sent for examination by Dr. Hayden, from Plattemouth, Ne- 
braska. The skull is partly embedded in a hard argillaceous substance 
and appears completely petrified. According to Dr. Hayden, in the 
same formation, teeth of Mastodon and Elephant were found. 

Dr. Bridges on behalf of the publication commmittee, announced 
that Vol. 6, Part 2 of the Journal was ready for distribution. 


September 17th. 
Mr. Cassin, Vice-President, in the Chair. 


Thirteen members preset. 
The following was presented for publication : 
“A study of the Rhamphastidz or Toucans.” By John Cassin. 


Dr. Leidy submitted, for examination, an antique hammer of native copper, 
found in the Bohemian mine, Michigan, loaned for the purpose by Mr. W. H. 
Boyer through Mr. W. L. Mactier. It is of rude construction, apparently not 
cast, but partially cut and partially beaten into shape, which is that of an ob- 
long square with irregularly pitted surfaces. It is about 33 in. long, 1 broad, 
and 1} wide, and weighs 1 lb. 14 oz. It has an irregular square hole through 
the centre of the lesser thickness, about large enough to insert the end of the 
thumb. The sides of the hole are very irregular. The square ends of the 
hammer are nearly level, though slightly rounded from use. 


Dr. Leidy also exhibited a skull of the Castoroides Ohioensis, which had been 
recently sent him for examination by Prof. A. H. Worthen, State Geologist, of 
Springfield, Illinois. The specimen was found in ploughing, near Charleston, 
Coles county, Illinois. It is nearly perfect, with the exception of the loss of 
the zygomata and incisor teeth, and is remarkably well preserved, considering 
the position in which it was found. The worn condition of the teeth appar- 
ently indicates an older individual than the skull from northern New York, de- 
scribed by Prof. Wyman, though the suture between the basi-occipital and 
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basi-sphenoid yet remains open, while it appears to be closed in the New York 
skull. The specimen is about the same size as the latter, its length being 
103 inches. In addition to the two localities indicated, the remains of this 
most gigantic of all rodents, recent and extinct, have been found in New York, 
Ohio, South Carolina, Tennessee, Mississippi and Louisiana. 


September 24th. 
Mr. Cassin, Vice-President, in the Chair. 
Sixteen members present. 


Chas. H. Thomas, M. D., and A. G. Hincle, M. D., were elected 
members, and Rev. Alphonso Wood, Brooklyn, N. Y., was elected a 
correspondent. . 

On favorable report of the respective committees, the following were 
ordcred to be published: 


Additional Note on Dioicous forms of VITIS VINIFERA, L. 
BY THOMAS MEEHAN. 


On page 42 of the Proceedings of the Academy, I offered a few observations 
tending to show that the idea of De Candolle (since adopted by others), that 
Dioicousism was a peculiar attribute of the American species of Vitus and 
Hermaphroditism of the European was an error, and one which, as it had been 
adopted as a fact to divide the genus, ought to be corrected; and further, I 
suggested that the seedless grapes of Europe (currants) were probably pistil- 
late forms. This has produced two letters from Dr. George Engelman, of so 
much interest that, with his knowledge, I make the following extracts: 

“Tt is a well known fact that Vitis vinifera, when running wild, as it occurs 
in different localities on the banks of the Rhine, becomes polygamous; and I 
have specimens of male plants in my herbarium. The berries are small, acerb, 
and dark bluish-black. 

The same, I have learnt from Prof. Parlatore, of Florence, grows in the 
swampy region near Leghorn, and is as large a plant there as our largest V. 
cordifolia (or viparia),—a hundred feet high, and (stem) six or eight inches in 
diameter,—and is there yet called “ Labrusca” by the natives,—the ancient 
name used also by Virgil and Pliny, showing the same plant to be wild (native 
or naturalized?) at their time. This is also said by Prof. Parlatore to be dioi- 
cous, or rather polygamous. 

The number of seeds does not depend on the fertility of the plant, but on the 
size of the berry; thus our small berries, V. cordifolia (viparia), bear usually 
one or two seeds, rarely (if ever) more. 

The question with me is whether the plant isever properly dioicous? I have 
never found female plants. All that I could examine were either male or 
hermaphrodite, though the hermaphrodite may not be absolutely perfect,—that 
is, though the pollen is perfect, it may require the pollen of another (male or 
hermaphrodite) plant to fertilize it. 

Has any one seen purely female plants ? 

Your hypothesis of the seedless currants I cannot share. If not impregnated, 
the fruit will come to nothing; but there are seedless varieties of different 
plants you know.” 

In another letter, in reply to some suggestions of mine, Dr. Engelman adds : 
““T was too hasty in saying that a non-fertilized fruit would not ripen. Those 
with a fleshy calyx (epigynous) often do, without producing seeds; but of 
grapes I would doubt it. And, moreover, I do not know—and would like botan- 
ists to look to it—whether female flowers are foundin Vitis! I tind only com- 
plete, or male plants,—have never seen a purely female. If no one has, will 
they look out next season ?” ‘ 
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These extracts confirm my views in reference to the existence of imperfect 
forms of Vitis vinifera, and they open up an interesting inquiry as to the cause 
of seedless raisins. One of our fellow members suggests that my hypothesis 
that they are pistillate forms, imperfectly developed through lack of fertiliza- 
tion, is unlikely, because, with so many vineyards of perfect grapes, at times 
some of these would get fertilized from stray pollen, and thus we should occa- 
sionally find seeds in dried corinths, which we do not. But old writers on the 
corinth say that berries with seeds are found at times amongst the others, in 
which case they are double the size (see Prince’s Treatise on the Vine, pages 
97, 98, copied probably from Duhamel). They are perhaps rejected when the 
currants are being prepared. 

However, the object of my note was to refer to the fact of the existence of 
male plants; and the hypothesis in reference to the seedless grapes was intro- 
duced rather to stimulate inquiry as to what the facts really are in relation to 
their real nature and organization. 


Description of an apparently new species of OWL, of the Genus SCOPS. 
BY D. @. ELLIOT, F.L.8., F.Z.8., ETC. 


Scors KENNICOTTII. 


Head and upper parts light rufous-brown, each feather having a central 
streak of brownish-black, and also barred with the same color. The rufous- 
brown hue lightest on the lower part of the neck, where it is almost a buff. 
The outer feathers of the interscapulars have the outer webs light buff, forming 
a distinct bar. Wings same color as the back, but the central streak broader. 
Primaries dark brown, outer webs marked with distinct spots of light buff, 
slightly discernible on the inner. Secondaries blackish-brown, outer webs 
distinctly spotted with dark buff. Tertials mottled with light buff and black. 
Ear tufts light buff, with a central streak of black, and barred with the same ; 
broadest on the outer webs. Feathers around the eye reddish-brown; those 
covering the nostrils soiled white, with black shafts. Concealed patches of 
white feathers equidistant between the ear-tufts and the ears. Upper part of 
breast light buff; several feathers on each side having very broad central 
streaks of black, forming together a conspicuous spot ; the rest have this mark 
much narrower, and the black bars either nearly obsolete, or mere wavy lines. 
Feathers of the flanks light buff, with a broad line of black in the middle, and 
a conspicuous bar of pale yellowish-white near their tips. Centre of ab¢omen 
and under tail coverts yellowish-white, a few indistinct brown bars on the 
latter. Feathers of tarsi reddish-brown; of feet yellowish-white. Bill black, 
white at tip. Claws chestnut at base, rest black. 

Total length 11 inches; wing 7} in., tail 4 in., bill in. along the curve, 
claws % in. 

IHab.—Sitka. 

The general hue of this curious little owl is a reddish-brown, mottled and 
blotched with black. In size it is between the Scops Asio and Otus Wilsonianus, 
and is not unlike what a cross between these species might be supposed to re- 
semble. It, however, bears very distinctive characters, which free it from any 
such suspicion, among which, and not the least, is the curious concealed tuft 
of white feathers just above the ears. 

The specimen was procured at Sitka by the expedition engaged in laying the 
telegraph which is to connect the two great continents of America and Asia, 
and is one of the most interesting additions which the indefatigable natural- 
ists attached to this band of zealons workers have made to the Avi fauna of 
North America. 

The example from which my description is taken is unique, and belongs to 
the Academy of Natural Sciences of Chicago, by the kindness of whose officers 
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I am enabled to bring this bird to the notice of ornithologists; and in my large 
work on the Birds of North America, now publishing, I propose to give a life- 
size portrait of this species. 

In bestowing on this owl the name which I trust it is ever destined to bear, 
I simply express the desire which I am sure is felt by all ornithologists, to 
render honor to him who, combining the intrepidity of the explorer with the 
enthusiasm of the naturalist, twice penetrated the forbidding, cheerless districts 
of the far north, in order to extend the knowledge of his favorite science ; and 
who perished in his early manhood, in the full tide of his usefulness, on the 
banks of the Yukon. 

Ornithology has met no greater loss, in these later days, than in the death of 
Robert Kennicott. 


A Study of the RAMPHASTIDZ. 
BY JOHN CASSIN. 


Having been frequently interested, as well as greatly perplexed with the 
singularly nearly allied forms in this group, and having recently undertaken 
to study and label the large collections of the Philadelphia Academy and of 
the Smithsonian Institution, my memoranda have been readily expanded into 
this memoir. The collection of the Smithsonian Institution is mainly from 
Mexico and Central America, and contains numerous specimens of species pre- 
viously known only as exceedingly rare and valuable. The collection of the 
Philadelphia Academy is quite extensive, and comprehensive also, containing 
about five-sixths of all known species, nearly the whole of which were pre- 
sented by its most munificent and judicious patrons, Dr. Thomas B. Wilson, 
and Edward Wilson, Esq. 

In this group, species do certainly exist which are very nearly related to 
each other, but I am not without a suspicion that the number has been un- 
necessarily increased, and that several so-called species should be regarded as 
varieties only, and in a few instances I doubt whether even that distinction is 
clearly tenable or permanent. In all cases, however, I give the species as I 
find them described. The splendid Monograph of this group by Mr. Gould 
renders the study of these birds comparatively easy ; and, in very nearly all 
species, the figures are of the very first class in accuracy and faithfulness of 
representation. 


I. Genus RAMPHASTOS, Linnzus. 


Genus Ramphastos, Linn., Syst. Nat. i. p. 103 (1758). 
Ramphastos, Aldrovandus, Orn. i. p. 801 (1599). 
Ramphestes, Gesner, Icon. Av. p. 130 (1560). 


1. Ramphastos. 


1. Rampuastos Toco, Miller. 
Ramphastos Toco, Miill., Syst. Nat. Supp. p. 80 (1776). 
Ramphastos Toco, Gm., Syst. Nat. i. p. 356 (1788). 
Ramphastos maguirostris, Swains., Cab. Cy. ii. p. 299 (1837). 
Ramphastos niveus, Less., Supp. Oeuv. Buff. 
Ramphastos picatus, Linn., Syst. Nat. i. p. 103 (1758) ? 
LeVaill. Ois. Par. pl. 2. Buff. Pl. Enl. 82. Gould, Mon. Ramph. Ist ed. pl. 
6, 2d ed. pl. 1. 


This large and well known species is regarded as the type of the genus Ram- 
phastos by all modern authors, but as a matter of after as well as antecedent 
consideration, and especially for strict constructionists (of which I am one), it 
is worth remembering that, although the genus was established by Linnzus (or 
his editor Jussieu) as early as the fourth edition of Syst. Nat., in 1744, this 
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species seems to have been then quite unknown to him. In the tenth edition 
(1758), the first species mentioned is R. piperivorus, which is now included in 
the genus Pteroglossus ; and in the twelfth edition (1766), the first species 
mentioned is R. viridis, also a Pieroglossus. This bird does not appear to have 
ever come under his notice, unless it is R. picatus of the tenth edition. The 
fourth edition of Syst. Nat., in which this name first occurs, was published in 
Paris, and edited by B. Jussieu (in 1744). The next edition by Linneus him- 
self is the sixth, in 1748, and this name is given with the orthography as at 
present,—Ramphastos (6th edition Syst. Nat., p. 19, 1748), and as given by 
Aldrovandus in 1599. 

This bird is, however, properly enough regarded as the type of its genus, the 
name having been first applied to it, and it having been probably the very first 
species known to naturalists. The bill is described and figured by Belon in 
1555. It is more fully described and figured by Conrad Gesner in 1560 (Icones 
Avium Omnium, p. 130), and the present generic name first occurs on the same 
page: “ Burhynchus aut Ramphestes appellari poterit.” Aldrovandus puts it 
into its present shape: Ramphastos, Aldr. Orn. i. p. 801 (1599), and figures 
quite intelligibly this same species (p. 802), perhaps copying from Gesner, but 
much enlarging the figure. It was evidently amongst the earliest birds sent 
to Europe after the discovery of America, and was known by the name of Ram- 
phastos at least a century and a half before the time of Linnzus, and is in all 
characters a typical and representative species of its genus. 

Large, bill very large; rich orange, with a large oval spot of black at the tip of the upper 
mandible, and a transverse band of black at the bases of both mandibles. Throat white, 
tinged with pale yellow, and in its lower part this white space is generally, but not always 
edged and tinged with red. (In the next species, R. albogularis, the white of the throat is 
pure, and not tinged with yellow nor edged with red.) This red color frequently wanting 
in ne sah ata and occasionally in the male, but the yellow tinge is very nearly always 

Ss Ne 
uae tail coverts white, under tail coverts scarlet. All other parts of the plumage 
black, frequently tinged with brown on the head. Legs greenish or bluish-black. 

Total length about 22 to 24 inches; wing 10, tail 614 to 7, bill (chord from angle of mouth 


to Bein of upper mandible) 6% to 834 inches. Female rather smaller; total length about 
20 inches. 


Hab.—Northern and central South America, Guiana, Para, Rio Orinoco, Bolivia (Mr. W. 
Evans), Paraguay (Capt. T. J. Page), Rio La Plata(Dr. W. S. W. Ruschenberger, U.S. N.), 
“ Chiquitos, Bolivia” (label on D’Orbigny’s specimen in Mus. Acad.) Spec. in Mus, Acad. 
Philada. and Mus. Smiths. Washington. 

This fine species seems to have a wide range of locality in South America, 
undoubted specimens being in the Acad. Mus. from Para, in north-eastern 
Brazil, and from the Rio La Plata. It is also in the Mus. Smiths., in a very 
interesting collection from Bolivia presented by Mr. W. Evans, and in the col- 
lection made during the exploration and survey of the Rio La Plata and Rio 
Parana, by Capt. T. J. Page, late of the U.S. Navy. Specimens from the Rio 
La Plata in the Acad. Mus. were collected and presented by its distinguished 
and ever faithful member, Dr. W. 8S. W. Ruschenberger, of the U. 8. Navy, 
and the locality is undoubtedly authentic. 

The larger size, especially of the bill, yellow tinge of the white space on the 
throat and red edgings in the lower part of the same white space, distinguish 
this species from the next succeeding,—R. albugularis. The yellow tinge is 
present in all specimens that I have seen, though frequently very slight; but 
in some females the red edgings are wanting entirely. 

This species is very probably Ramphastos picatus, Linn., Syst. Nat., 10th 
edition (1758), but he cites as a synonyme Albin, Av. ii. pl. 25, which is appa- 
rently a fictitious species, like a Pteroglossus. The description applies to the 
present bird, 


2. RAMPHASTOS ALBOGULARIS, Cabanis. 
Ramphastos albogularis, Cab., Jour. Orn. 1862, p. 334. 


Very similar to the preceding, FR. Toco, but smaller, and with the white space on the 
throat and neck in front pure, and without yellow tinge or red edgings in its lower part. 
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Transverse band of black at the base of the bill narrow, and spot of black at the tip of up- 
per mandible much smaller. Colors of plumage as in R. Toco. 

Total length about 19 to 20 inches; wing 834, tail 6, bill (chord) 5 inches. 

Hab.—Southern Brazil (Cabanis). Spec. in Mus. Acad. Philada. 

The throat is pure white in this species, if such it is, and the transverse band 
at the base of the bill seems to be much narrower than in &. Toco. The 
general size is smaller, and the bill much shorter. Probably only to be dis- 
tinguished from the female of R. Toco by the presence or absence of the yellow 
tinge of the white of the throat, always present in R. Toco, always absent in R. 
albogularis. The red edgings and tinge of the white throat are not reliable as 
a character, being frequently absent in &. Toco, but ought to be always so, 
according to Dr. Cabanis’ description, in R. albogularis. I suspect that this 
bird is the young female of R. Toco, so far as 1 can judge from one specimen 
only in the Acad, Mus., without label, stating locality. 


2. Burhynchus. 


3. RAMPHASTOS CARINATUS, Swainson. 
Ramphastos carinatus, Swains. Zool. Ill. i. p. (1821). 
Ramphastos Tucanus, Shaw, Gen. Zool. viii. p. 362 (1811, nec Linn.) 
Ramphastos sulfuratus, Less., Tr. Orn. i. p. 173 (1831). 
Ramphastos callorhynchus, Wagl., Syst. Av. (1827). 
Ramphastos peecilorhynchus, Licht. 
Ramphastos piscivorus, Linn., Syst. Nat. i. p. 151 (1766) ? 
Edwards, Birds, vii. pl. 329. Swains. Zool. Ill. i. pl. 45. ? Gould, Mon. 
Ramph. Ist ed. pl. 7, 2d ed. pl. 2. Edwards, Birds, ii. pl. 64? 


This large and very handsome species is well known as a bird of Mexico, 
and in the United States specimens were first introduced in sufficient numbers 
to supply all museums by Mr. Rafael Montes D’Oca, who obtained them at 
Jalapa. It stood isolated, and especially characterized by the colors of the 
bill, until a near relative, R. brevicarinatus, was described by Mr. Gould in 
1854, and in 1862 another near relative, R. approximans, was described by Dr. 
Cabanis. These species, or supposed species, are very nearly related to each 
other, and although I have before me no less than thirty-two specimens, cer- 
tainly representing all three of them, from the Academy and Smithsonian 
collections, I acknowledge myself quite perplexed in attempting to distinguish 
satisfactorily between them. At present, I can regard &. carinatus and R. ap- 
proximans as differing only in the width of the scarlet band on the lower edge 
of the yellow space on the throat, and R. approximans and R. brevicarinatus as 
differing only in size. There are, however, specimens before me which I can- 
not clearly refer to either of the three species, though very probably one or the 
other, and I find it quite impossible to ascertain different geographical districts 
of locality. In fact, so far as can be determined from specimens before me, 
evidently very carefully labelled, these species inhabit very nearly the same 
countries and districts. 

Throat yellow. Lower edge ofthe ye!low space of the throat with a very narrow and fre- 
gently obscure band of scarlet separating it from the black of the under parts of the body. 
Bill green, tipped with red, and a large obovate spot of orange near the base of the upper 
mec ible, and an orange line on the culmen. At base of pill a narrow transverse band of 
: ieee tail coverts white, under tail coverts scarlet. All other parts of the plumage black, 
with a strong tinge of reddish-brown on the top of the head and neck behind. Legs bluish- 
Pal length about 22 to 24inches; wing 81, tail 7, bill (chord) 51% to 6 inches. 

Hab.—Mexico, Jalapa (Mr. D’Oca), Mirador, Vera Cruz (Dr. C. Sartorius), Potrero, Cordo- 
va (Prof. F. Sumichrast), Vera Paz (Mr. O. Salyin), Coban, Guatemala (Mr. H. sae ee 
lize, Honduras (Mr. C. J. Wood). Spec. in Mus. Acad. Philada. and Mus. Smiths. Washing- 


ton. 

The band of scarlet on the lower edge of the yellow space of the throat is 
very narrow in this species, and frequently not to be seen without examination, 
but in fourteen specimens now under examination, it is present, and can be 
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traced in all of them. Specimens of this fine species are in the Smiths. Mus. 
from Mexico and Central America, as above given, and in Acad. Mus. from 
Mexico. 


4, RAMPHASTOS APPROXIMANS, Cabanis. 
Ramphastos approximans, Cab., Jour. Orn. 1862, p. 333. 


Like the preceding, but with the scarlet band on the lower edge of the yellow space of 
the throat conspicuous and much wider. About the size of the preceding, bill large. Colors 
of bill and of plumage as in the preceding, R. carinatus. “Tris yellow” (Mr. J. Carmiol). 

Total length about 21 to 24 inches. Female smaller; total length about 20 inches. 

Hab.—Costa Rica, Dota, Grecia, Angostura, San Carlos (Mr. J. Carmiol), San Jose (Dr. A. 
von Frantzius), Nicaragua, San Juan (Mr. De Bareuil), New Grenada, Panama (Mr. J. Mc- 
Leannan). Spec. in Mus. Smiths. Washington, and Mus. Acad. Philada. 

About the size of the preceding, and with the bill fully as large. Only to 
be distinguished frem that species,—R. carinatus,—by the wide and conspicu- 
ous scarlet band as above described. Thirteen specimens in the Smithsonian 
collections from Costa Rica, and one specimen from Panama, are clearly this 
species. Others in Acad. Mus., from San Juan de Nicaragua, are also certainly 
this species, and just as certainly correct in locality. 

Only differing in size from the next succeeding, R. brevicarinatus, both having 
the wide pectoral band of scarlet. It is possible that the yellow of the throat 
in R. brevicarinatus is darker, or with a tinge of orange, but at present I could 
distinguish between the female of one and the male of the other, with difficulty, 
if at all! 


5. RaMPHASTOS BREVICARINATUS, Gould. 
Ramphastos brevicarinatus, Gould, Monog. Ramph. p. (2d ed. 1854). 
Gould, Mon. Ramph. 2d ed. pl. 3. 

Much resembling the immediately preceding R. approximans, and with the scarlet pec- 
toral band wide and conspicuous, but much smaller, and with the bill shorter. Colors of 
bill and of plumage as in the two preceding, R. carinatus and R.approximans (but probably 
with the yellow of the throat of a darker shade than in either). 

Total length about 16 to 17 inches; wing 74, tail 614, bill (chord) 4 inches. 

Hab—Costa Rica, Chiriqui (Dr. John Evans), “ western side of Isthmus of Panama” (Mr. 
John Gould), “ Mexique” (Massena Coll.) Spec. in Mus. Acad. Philadelphia. 

In one very fine adult specimen of this speies the yellow of the throat is of 
a darker and richer shade, than in any specimen of either of the two prece- 
ding species. This specimen came in a very interesting collection presented 
to the Academy by Dr. John Evans, and collected by him at Chiriqui, East- 
ern Costa Rica, thereby confusing somewhat the idea of this species being of 
the western coast, exclusively. The type of Mr. Gould is also in Acad. Mus. 
but bears no label stating locality. 


6. Rampwastos Tocarp, Vieillot. 
Ramphastos Tocard, Vieill. Nouv. Dict. xxxiv. p. 281, (1819). 
Ramphastos engnathos, Wagl. Syst. Av. Add. (1827). . 
Ramphastos Swainsonii, Gould, Proc. Zool. Soc. London, 1853, p. 69. 
Gould, Mon. Ramph. 2d ed. pl. 4, lst ed. pl. 8, upper fig. LeVaill, Ois. 
Par. p19? 


Colors of the upper mandible divided by a diagonal line from near the nostril to the 
edge, within the terminal one-third of its length. Upper portion yellow, lower portion 
dark reddish-chestnut, lower mandible dark reddish-chestnut, terminal one-third. black. 
Throat yellow, with a transyerse band of white and another of scarlet on its lower edge. 

Upper tail coverts white, lower tail coverts scarlet. All other parts of the plumage 
black ; top of the head and neck behind tinged with reddish-brown or maron. Legs bluish- 
brown. Young. Upper mandible entirely greenish-yellow, mottled with black at base. 
Plumage asin adult. 

Total length about 22 to 24 inches; wing 93, tail 6} to 7, bill (chord) 64 inches. 

Hab.—Costa Riea, Angostura, San Carlos, Turrialba (Mr. J. Carmiol), New Grenada, Rio 
Nercua (Capt. N. Michler), ‘ Columbie” (Mr. J. Verreaux). Spec. in Mus. Acad. Philada. 
and Mus. Smith. Washington. 


This is the first of three species in which the colors of the upper mandible 
are separated by an oblong or diagonal line from near the nostril to the edge 
within its terminal one-third. In this species the bill is large and tumid 
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and the upper mandible dark red or reddish chestnut on its lower portion, 
(in R. ambiguus and R. abbreviatus this lower portion is black). Abundance 
of specimens in Smiths. Mus. from localities in Costa Rica, and also from 
Western New Granada in Capt. Michlers Atrato collection. In Acad. Mus. 
this species is labelled New Grenada and “ Columbie.” 


7. RAMPHASTOS AMBIGUUS, Swainson. 
Ramphastos ambiguus, Swains. Zool. Ill. iii. p. (1823). 

Gould, Mon. Ramph. 2d ed. pl. 5, Ist ed. pl. 8, lower fig. Swains. Zool. Ill. 
iii. pl. 168. 

Resembling the preceding, R. Tocard, and with the colors of the upper mandible divided 
in the same manner, but with the lower portion of the upper mandible and the lower man- 
dible black. Colors of plumage as in that species,—R. Tocard,—but size rather smaller. 

Total length about 20 to 22 inches. 

Hab.—Northern and western South America, Bogota, Peru (Mr. Gould.) Spee.in Mus. 
Acad. Philada. and Smiths. Mus. Washington. 

Perhaps rather smaller than the preceding, R. Tocard, but much resembling 
it, and the two species have been constantly confounded. The present bird 
can always be identified by its black and yellow upper mandible (brick red 
or reddish chestnut and yellow in R. Tocard). Specimens in Acad. Mus. are 
from Bogota and there are very fine specimens also from Bogota in the mag- 
nificent collection presented to the Smithsonian Institution by the Hon. A. 
A. Burton, late Minister of the United States to New Grenada. 


8, RAMPHASTOS ABBREVIATUS, Cabanis. 
Ramphastos abbreviatus, Cab. Jour. Orn. 1862, p. 334. 

Resembling R&. ambiguus, but smaller, and with the red tinge (or “ wash ”) on the head 
and neck behind, and on the black of the breast, much more distinct. Bill with the colors 
divided as in the two preceding species, upper portion of upper mandible yellow, lower 
portion and lower mandible black (as in R. ambiguus). Wide pectoral band of scarlet. 
Colors of plumage as in R. Tocard and R.ambiguus. 

Total length abont 18 inches; wing 83, tail 6, bill 44 inches. 

Hab.—Venezuela, Caraccas (Mus. Acad.), Porto Cabello (Dr. Cabanis). Spee. in Mus. 
Acad. Philada. 

Our specimen in the Massena collections now in Mus. Acad. is undoubtedly 
this species, which, in my opinion, is entirely respectable. It is allied to the 
two preceding species, but is smaller and has the bill especially smaller and 
not so wide, in the lateral view. The red tinge on the head and breast is 
much stronger in this specimen, as stated by Dr. Cabanis in his description of 
this species as above cited. 


3. Tucanus. 


9. RampHastos Tucanvs, Linnaeus. 
Ramphastos Tucanus, Linn. Syst. nat. i. p. 103, (1758). 
Ramphastos monilis, Mill. Syst. Nat. Supp. p. 83, (1776). 
Ramphastos erythrorhynchus, Gm. Syst. Nat. i. p. 355, (1788). 
Ramphastos Le Vaillantii, Wagl. Syst. Av. (1827)? 
Ramphastos subfuscatus, Less. 
Ramphastos citreopygus, Gould, Mon. Ramph, Ist ed. pl. 2? 

Edward’s Birds v. pl. 238. Buff. Pl. Enl. 262. Le Vaill. Ois. Par. pl. 3. 
Gould, Mon. Ramph. Ist ed. pl. 3, 2d ed. pl. 6. Shaw, Nat. Misc. vi. pl. 
183. Le Vaill. Ois. Par. pl. 4? Gould, Mon. Ramph. ist ed. pl. 2? 

Throat white, faintly tinged with yellow. Bill crimson, culmen and wide transverse 
band at base yellow. Upper tail coverts yellow, under tail coverts scarlet, a wide pectoral 
band ofscarlet. All other parts of plumage black. Legs bluish-brown. 

Total length about 22 inches; wing 9 to 10, tail 6 to 614, bill (chord) 6% to 7 inches. 

Hab.—Northern South America, Guiana, Surinam, Northern Brazil. Spec. in Mus. Acad. 
Philada. and Mus. Smiths. Washington. . 

This species is undoubtedly the R. Tucanus of Linnaeus, as suggested by 
that great and philosophical naturalist, Mr. Vigors, in Zool. Jour. ii. p. 471. 
It is an entirely peculiar and in some respects isolated species, strongly 
characterized by its red bill. Le Vaillant’s figure above cited, Ois. Par. pl. 4, is 
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very probably, this bird, though the pectoral band is given as yellow instead 
of scarlet. On this figure R. Le Vaillantii is founded as above. 

In his first edition Monog Ramph. Mr. Gould describes and figures a bird 
to which he gives the name R. citreopygus, as above. In his second edition, he 
states that the specimen figured “is made up of the head of 2. vitellinus and — 
body of R. erythrorhynchus.” 


10. Rampwastos Inca, Gould. 
Ramphastos Inca, Gould, Proc. Zool. Soc. London, 1846, p. 68. 

Gould Mon. Ramph. 2d ed. pl. 7. 

Resembling the preceding, but with the bill black, culmen yellow, and a large somewhat 
triangular spot of red on each side of the culmen near the base of the bill. A wide trans- 
verse band at the base of the bill yellow, with a narrow band of scarlet at its anterior edge. 
Upper tail coverts rich orange, under tail coverts scarlet, all other parts of plumage black. 

Total length about 20 inches. 

Hab.— Western South America, Bolivia (Mr. Gould.) 

This species is unknown to me, though one specimen in Acad. Mus. seems 
to approach it, but the upper tail coverts are not so richly colored as in Mr. 
Gould’s figure, though more decidedly orange than in &. Tucanus, and the 
bill being dry and faded long since, does not show the peculiar markings of 
the present bird. The specimen is rather shorter, and the tail especially so, 
and the bill larger than in the specimens of that species now under exami- 
nation. The specimen alluded to is No. 650, andis labelled only “ Bresil.” 


1]. RampHastos Cuvieri, Wagler. 
Ramphastos Cuvieri, Wagl. Syst. Av. p. (1827). 
Ramphastos Forsterorum, Wagl. Syst. Av. p. (1827) ? 

Gould Mon. Ramph. Ist ed. pl. 2, 2d ed. pl. 8. Le Vaill. Ois. Par. pl. 5? 

Bill black. Resembling both of the preceding in colors of plumage, especially R. Tuca- 
nus, but with the bill black, culmen and wide transverse band at base of bill yellow. Upper 
tail coverts orange, under tail coverts scarlet, throat white, faintly tinged with yellow, a 
wide pectoral band of scarlet; all other parts of the plumage black. : 

Total length about 22 to 23 inches; wing 91%, tail 614, bill (chord) 6% to 7 inches. 

Hab.—Northern South America, Rio Amazons. Spec. in Mus. Acad. Philada. and Mus. 
Smiths. Washington. 

Distinguished from R. Tucanus by its black bill and orange upper tail 
coverts and seems to be rather larger. From &. Jnca this species differs in 
not having the large spots in the upper mandible nor the scarlet transverse 
line at the base of the bill. Specimens in Acad. Mus. labelled ‘‘ Upper Ama- 
zon” and other very fine specimens in the Smiths. Mus. from Lieut. Hern- 
don’s collections on that river. 

The figure in Le Vaill. Ois. Par. pl. 5, may be intended to represent this 
species, but the throat is orange and the upper tail coverts scarlet. Stated to 
be from Peru. R&. Forsterorum, Wagler as above, is founded on this figure. 


12. RamMpHASTOS CULMINATUS, Gould. 
Ramphastos culminatus, Gould, Proc. Zool. Soc. London, 1833, p. 70. 

Gould, Mon. Ramph. Ist ed. pl. i. 2d ed. pl. xi. 

Bill black. Resembling R. Cuvierti, but smaller, with the bill more compressed, and 
with the throat pure white. Bill black, with the culmen and wide transverse band at base 
greenish-yellow. Upper tail coverts orange, under tail coverts scarlet, pectoral band nar- 
rower and darker red than in R. Cuvierti. All other parts of plumage black. Legs biuish- 
black. 

Total length 19 to 20 inches; wing 8 to 8, tail 614 to 7, bill 5 to 54% inches. 

Hab.—Western South America, Peru? (Hon. J. R. Clay), Upper Amazon (Mr. Gould). Spec. 
in Mus. Acad. Philada. 

Very much like R. Cuvieri but got up on a smaller scale and clearly 
distinct. The pure white throat is a peculiar and immediately available 
character, and the pectoral band is narrow and dark red, quite distinct in 
shade from that of R. Cuvieri. It is an entirely respectable species. 

The only specimens of this species that I have seen, are in the fine collec- 
tion made by the Hon. John Randolph Clay, while minister of the United 
States to Peru, and are very probably from that country. 
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13. RAMPHASTOS CITREOLAEMUS, Gould. 
Ramphastos citreolaemus, Gould, Proc. Zool. Soc. London, 1843, p. 147. 

Gould, Mon. Ramph. 2d ed. pl. 9. Gray, Gen B. ii. pl. 100. 

Like the preceding and R. Cuvieriti, but smaller, and with the pale yellow space on the 
throat nearly encircled with white. Bill black, with the culmen and wide transverse band 
at base yellowish-green. The yellow on the neck in front clearer defined, and of a darker 
shade than in either of its preceding allies. Upper tail coverts pale yellow. 

A wide pectoral band of scarlet, under tail coverts scarlet, all other parts of the plumage 
black. Scarlet of the under tail coverts extending upwards, and appearing somewhat in 
the upper tail coverts (which are yellow). Legs bluish-black. 

Total length about 21 inches; wing 8, tail 74, bill 5144 inches. 

Hab.—Northern South America, Bogota. Spec. in Mus. Acad. Philada. 

Smaller than R. Cuvieri, but about the size of R. culminatus. Differs from 
the former in having the white space on the throat strongly tinged with yellow 
in its lower part only, and in having the upper tail coverts pale yellow, (in 
both R. Cuvieri and R. culminatus the upper tail coverts are orange). In AR. 
culminatus the throat is pure white and scarlet, pectoral band narrow; in this 
species, 2. citreolaemus, the white space is strongly tinged with yellow in its 
lower part and the pectoral band, wide, and of a different shade of scarlet. 

The only specimens that I have seen of this species are Mr. Gould’s types 
in the Acad. Mus., both of which were received in the Massena collection, pre- 
sented to the Academy by Dr. Thomas B. Wilson. 


14. RAMPHASTOS OSCULANS, Gould. 
Ramphastos osculans, Gould, Proc. Zool. Soc. London, 1835, p. 156. 
Gould Mon. Ramph. Ist ed. pl. 5, 2d ed. pl. 10. 


Very much like the preceding, R. citreolaemus, but with the upper tail coyerts orange, 
and the neck in front orange. Bill black, culmen and wide transverse band at base yellow- 
ish-green. Plumage of other parts as in R. citreolaemus. 

Total length about 19 inches. 

Hab.—Northern South America, Guiana, Rio Negro (Mr. Gould). 

This species I have not seen. Judging from Mr. Gould’s description and 
from his superb figure, it differs from &. citreolaemus sufficiently, in the 
orange of the neck in front,.and upper tail coverts as above, (both of which 
are yellow in R. citreolaemus). 


4. Ramphodryas. 


15. RampHastos ARIEL, Vigors. 
Ramphastos Ariel, Vig., Zool. Jour. ii. p. 466, (1826). 
Ramphastos Temminckii, Wagl., Syst. Av. Ramph. No. 10, (1827). 
Ramphastos Tucanus, Wagl., Syst. Av. Ramph. No. 11, (1827), nec. 

Linn.) ? 

Ramphastos erythrosoma, Wagl., Syst. Av. Ramph. No. 9, (1827)? 
Ramphastos maximus, Cuv. Reg. An. i. p. 431, (1817)? 
Ramphastos flavicollis, Mill. Syst. Nat. Supp. p. 83, (1776) ? 

Gould, Mon. Ramph. Ist ed. pl. 10, 2d ed. pl. 12. Buff. Pl. Enl. 307? Le 
Vaill. Ois. Par. pl.6? Zool. Jour. ii. pl. 15. 

Smaller. Bill black, with a wide transverse band of yellow at base, flattened somewhat, 
and with a wide groove near the culmen. Upper tail-coverts scarlet. Throat orange, with 
a narrow band of pale yellow on its lower edge, which is succeeded by a wide band of sear- 
let on the breast. Under tail coverts scarlet. All other parts of the plumage black. Legs 
bluish-black. Throat in some specimens reddish-orange. : 

Total length about 18 to 21 inches; wing 7 to 8, tail 614 to 8, bill (chord) 4 to 5 inches. ; 

Hab.—Northern and eastern South America, Bahia, St. Catherines, San Paulo. Spee. in 
Mus. Acad. Philada. and Mus. Smiths. Washington. 

This is the first of several species in which the upper tail coverts are 
scarlet. In this species the bill is uniformly clear black, including the cul- 
men, and having only a transverse band, at base, of yellowish white. So far 
as can be determined from dried specimens the bill in this species is more 
flattened than usual in this group and with a wide but shallow groove, leay- 
ing the culmen very distinct. F 

The specimens before me from various localities and all of which I regard 
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as one species, would make about three, with some stretch of propriety. One 
specimen from St. Catherines, Brazil, is larger than all others: total length 
21 inches, wing 84, tail 74 inches, but the bill is shorter than others; length 
(chord) 4% inches. Two other specimens labelled only “ Bresil,’ have the 
throat dark reddish orange, (or orange red) much darker red than usual in 
specimens from Bahia. The largest seems to be that figured and described 
by Mr. Gould. 

It is not to be concluded hastily that the species proposed by Wagler as above 
are all to go for nothing. Two of them, R. Tucanus and R. erythrosoma, seem 
to be founded on figures, and, if said figures are correct, they are valid 
species. These figures may represent &. Ariel with some exaggerations and 
oversights. Wagler’s species are: 


1. Ramphastos Temminckii, which is R. Ariel as above given. 

2. Ramphastos erythrosoma, founded on Le Vaill. pl. 6, which is much like 
R. Ariel, but has the under parts almost entirely scarlet. 

3. Ramphastos Tucanus, (Wagl. nec. Linn.) R. flavicollis, Miller, founded on 
Pl. Enl. 307, in which the upper tail coverts are orange, (not scarlet, as in 
R. Arvel) and the pectoral band narrow (it is very wide in &. Ariel.) 

The following are varieties in the collections now under examination: 


R. Ariel, a. Throat pale orange. THastern Brazil, Bahia. 
b. Throat deep reddish orange, bill longer. Northern, Amazon 
River. 
c. Large, bill shorter, throat pale orange. Southern, St. Cather- 
ines, Rio de Janeiro. 


16. RAMPHASTOS VITELLINUS, Temminck. 
Ramphastos vitellinus, Temm., Man. D’Orn. i. p. 76, (1820.) 

Gould, Mon. Ramph. lst ed. pl. 9, 2d ed. pl. 13. Le Vaill. Ois. Par. pl. 7. 
Swains., Zool. Ill. i. pl. 56. 

Bill black, upper tail coverts scarlet, large space on the throat orange in the middle and 
lower part, fading into pure white on its edges, throat, and sides of theneck. Wide pecto- 
ral band and under tail coverts scarlet. All other parts of the plumage black, legs bluish- 
black. Bill black, with a transyerse band of pale blue at base, flattened and grooved near 
the culmen. 

Total length about 19 to 20 inches; wing 714 to 8, tail 614 to 7, bill 41% to 5 inches. 

Hab.—Northern South America, Guiana, Cayenne, Northern Brazil. Spec. in Mus, Acad. 
Philada. and Mus. Smiths. Washington. 


In all American collections, and not difficult to distinguish from any other 
species. The bill is entirely black, including the culmen, but having a wide 
transverse band of pale blue at base. i 


5. Tucaius. 


17. RAMPHASTOS DIcoLorvs, Linnaeus. 
Ramphastos dicolorus, Linn. Syst. Nat. i. p. 152, (1766). 
Ramphastos chlororhynchus, Temm. Man. d’Orn, i. p. 76, (1820). 
Ramphastos pectoralis, Shaw, Gen. Zool. viii. p. 365, (1811). 
Ramphastos Tucai, Licht. Verz. p. 7, (1823). 
Buff. Pl. Enl. 269. Le Vaill. Ois. Par. pl. 8. Swains. Zool. Ill. ii. pl. 108. 
Jard. & Selby, Ill. i. pl. 29. Gould Mon. Ramph. Ist ed. pl. xi. 2d ed. xiv. 


Bill green, with a transverse band of black at base. Entire under parts of body scarlet, 
with a transverse band of black on the abdomen; tibiee black. Upper and under tail coy- 
erts scarlet. Large space on the throat, orange in the middle and fading into pale yellow 
on its edges, throat, and sides of the neck. All other parts of the plumage black. Legs 
brownish-black. Bill flattened and grooved near the culmen, 

Total length about 17 to 20 inches; wing 7/4 to 8, tail 6} to 7, bill 35 to 4 inches, 

Hab.—Central and eastern South America, Brazil, St. Catherines, Rio de Janeiro, San 
Paulo, Paraguay. Spec. in Mus. Acad. Philada. and Mus. Smiths. Washington. 


This abundant and handsome species differs from all others of this genus, 
in having the bill green and the under parts almost entirely scarlet, the tibie 
and a narrow belt onthe abdomen being black. Itis in all American collec- 
tions, 


1867.] 


108 PROCEEDINGS OF THE ACADEMY OF 


II. Genus PTEROGLOSSUS, Illiger. 
Genus Pteroglossus, Ill. Prodr. p. 202 (1811). 


1. Pteroglossus. 


1. Preroctossus ARacarlI, (Linnzus). 
Ramphastos Aracari, Linn. Syst. Nat. i. p. 104, (1758). 
Ramphastos atricollis, Mill. Syst. Nat. Supp. p. 83, (1776). 
Gould, Monog. Ramph. Ist ed. pl. 12, 2d ed. pl. 15. Buff. Pl. Enl. 166. 
Shaw, Nat. Misc. pl. 198. Le Vaill. Ois. Par. pl. 10, 12. 


Adult ¢. With one wide, well defined band of scarlet on the abdomen. Entire head 
and neck glossy black; back, wings and tail fine dark green; under parts of body green- 
ish-yellow (except the wide band of searlet across the abdomen). Tibie olive- 
green, mixed with reddish; rump scarlet. Bill with the upper mandible yellowish-white, 
(or straw color) and a wide longitudinal band of black on the culmen; under mandible 
black ; at the base of both mandibles, and completely enclosing the bill, a raised band of 
straw-yellow. Legs greenish. Frequently an obscure spot of dark chestnut on the ear, 
and usually an obscure and imperfect narrow band of scarlet between the black and yellow 
on the neck or breast. 

Total length about 18 or 19 inches; wing 6, tail 74, bill (chord) 44 to 5 inches. 

Hab.—North-eastern South America, Guiana, Northern Brazil. Spec. in Mus. Acad. 
Philada. and Mus. Smiths. Washington. 


This might erroneously be supposed to be a common and well known 
species, but between P. formosus on one side, which is larger, and P. Wiedii 
on the other, which is smaller, but both otherwise very similar, it is not 
entirely easy to fix its identity, nor to ascertain which of the three was origi- 
nally described. AtpresentI rely on the plate and description of Mr. Gould. 

The wide band or stripe on the culmen is the only remaining hope for this 
species, this stripe being narrow (or not so wide!) in both ofits aspiring rela- 
tives, now about to be brought forward. It does appear, though, that the 
tibi@ are more mixed with red than in either P. formosus or P. Wiedii, and 
other small points of difference can be developed by the diligent and patient 
student. 


2. Prrrogtossus Wien, Sturm. 
Pteroglossus Wiedii, Sturm, ed. Gould’s Ramphast. p. 
Sturm, ed. Gould’s Monog. pl. Gould, Monog. 2d ed. pl. 16. 


Much resembling the preceding, but smaller, with the bill shorter and less curved, and 
the longitudinal stripe on the culmen much narrower. Tibie more clearly dark green; 
breast with little or no mixture of scarlet. 

: aoe length about 17 or 18 inches; wing 514 to 534, tail 614 to 7, bill (chord) 4 to 444 
inches. 

Young male. Throat and sides of the neck with a decided tinge of dark chestnut; other 
parts as in adult. 

Bree Be) and eastern South America, Bahia, Rio de Janeiro. Spec. in Mus. Acad. 
iilada. 


Smaller than the preceding, with the longitudinal stripe on the culmen 
narrow. Inhabits more southern districts of South America. 


3. PTBROGLOSSUS FoRMOSUS, Cabanis. 
Petroglossus formosus, Cab. Jour. Orn. 1862, p. 332. 


Much resembling both of the preceding, but larger than either. Stripe on the culmen 
narrow, as in P. Wiedii. Yellow plumage of the breast mixed with red, as in P. Aracart. 
Tibiz green, as in P. Wiedii. Bill long, strongly curved at the end (perhaps more slender 
than in either of the preceding). 

Total length about 19 or 20 inches; bill (chord) 51% inches. 

Hab.—Northern South America, “ Venezuela” (Cabanis). Spec. in Mus. Acad. Philada. 

Young. This species? Bill thick, much shorter than in adult, cutting edge of upper 
mandible integral, smooth (not serrated as in adult). Entire head dull brown or snuff 
color, darker on the crown; upper part of back, wings and tail dark green; under parts of 
body dull and pale greenish-yellow; wide band across the abdomen dull yellowish-red. 
Bill nearly uniform greenish-yellow, darker on the under mandible, lighter at the tip. 
Yellow of the breast mixed with pale reddish. 

Total length about 14 inches. 


This is a large species like P. Aracari, but with the longitutional stripe on 
the culmen narrow as in P. Wiedii, One specimen in the Acad. Mus. is this 
bird. It is labelled ‘‘Demarara” in a hand writing that I do not recognise. 
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4, PETEROGLOSsUS PLURICINCTUs, Gould. 
Peteroglossus pluricintcus, Gould Proc. Zool. Soc. London, 1835, p. 157. 

Gould, Monogr. Ramph. Ist ed. pl. 15, 2d ed. pl. 17. 

About the size of P. Aracari, or rather larger. With two bands on the under parts of the 
body; one is black across the breast, the other is mixed black and scarlet across the abdo- 
men. Head and neck black, with a rich bluish lustre; back, wings and tail dark green; 
rump scarlet. Under parts of body (except the bands) fine greenish-yellow or straw-color, 
much mixed with scarlet; lower band almost entirely scarlet and expanded on the sides; 
tibie greenish-chestnut. r ; 

Upper mandible rich yellow, nearly orange on the basal half of the bill, a wide stripe of 
brownish-black on the culmen, under mandible brownish-black, bill enclosed at base by a 
raised line of yellow. Female and young male with the ears fine chestnut. 

Total length about 18 to 20 inches; wing 6 to 61%, tail 7, bill (chord, from corner of mouth 
direct to point) 4 to 44% inches. “Iris yellow” (Lieut. Herndon, in Smiths. Mus.) 

Hab.—Northern South America, * Rio Negro,” “Rio Orenoque” (Acad. Mus.), “ Petas, 
Amazon River” (Lieut. Herndon). Spec. in Mus. Acad. Philada. and Mus. Smiths. Wash- 
ington. 

A beautiful and strongly characterized species, easily distinguished from 
either of the preceding by its two bands on the under parts. It is, however, 
sin yularly afflicted with relatives (as follows immediately) and to avoid dis- 
couraging entanglements, it is necessary to remember that in this species and 
the next succeeding only, P. pecilosternus, the upper band (on the breast) is 
complete and well defined and black. In all others the upper,band is imper- 
fect or rudimentary, or not at all. 


5. PTEROGLOSSUS P@CILOSTERNUS, Gould. 
Pteroglossus peecilosternus, Gonld, Proc. Zool. Soc. London, 1843, p. 147. 

Gould, Monogr. Ramph. 2d ed. pl. 18. Le Vaill. Ois. Parad. pl. 11. 

Only differing from the preceding in having the lower band (on the abdomen) nearly 
fine scarlet, or but slightly mixed with black, and the yellow of the under parts less mixed 
with scarlet. 

Total length 18 to 20 inches. 

Hab.—Western South America, Peru, Spec. in 'Mus. Acad. Philada. and Mus. Smiths. 
Washington. 

This species, if such it is, inhabits a more western range of locality than 
the next preceding, P. pluricinctus, which it exceedingly resembles. One 
specimen in Smiths. Mus. is in Lieut. Herndon’s collection from the Western 
tributaries of the Rio Amazon. One other in the Acad. Mus. bears Mr. 
Gould’s label, but without locality. 


6. PrEROGLOSSUS ERYTHROPYGIUS, Gould. 
Pteroglossus erythropygius, Gould, Proc. Zool. Soc. London, 1843, p. 15. 

Voy. Sulphur, Birds pl. 28. Gould, Monogr. Ramph. 2d ed. pl. 21 (lower 
figure). 

Under mandible yellow, tipped with black (the under mandible is black in all others of 
this connection). Upper mandible with a wide longitudinal band parallel with its cutting 
edge (which the preceding two species have not), Otherwise much resembling P. pluri- 
cinctus and pecilosternus. 

Total length 18 inches (Gould). 

Hub.—Realejo, Western Nicaragua (Mr. Gould). 

This species I have not seen, It appears to be much like the various allies 
of P. pluricinctus,but has the under mandible yeilow in its basal two thirds. 
Nearly allied also to the next succeeding (P. sanguineus) but that species has 
the under mandible black. 


7. PTEROGLOSSUS SANGUINEUS, Gould. 
Pteroglossus sanguineus, Gould, Monogr. Ramph. 2d ed. p. (in text of 
P. erythropygius), (1854). 
Pteroglossus erythropygius, Cassin, Cat. Michler’s collection, Proc. 
Acad. Philada., 1860, p. 136. 
Gould, Monogr. Ramph. 2d ed, pl. 21 (upper figure). 
Resembling the immediately preceding, but with the under mandible black (which is 


yellow in that species—P. erythropygtus). A longitudinal band of black near the cutting 
edge of the upper mandible, as in the preceding (but not in any other of the allies of P. 
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piuricinctus). Yellow of the under parts much mixed with scarlet. Otherwise much Te- 
sembling P. pluricinctus. 

Total length about 18 to 20 inches; wing 6 to 614, tail 7 inches. Female rather smaller. 

Hab.—New Grenada, Rio Trnando, a tributary of the Rio Atrato. Spec. in Mus. Smiths. 
Washington, and Mus. Acad. Philada. 

Six specimens in Capt. Michler’s collection, from the Rio Atrato and its 
tributaries, are undoubtedly this species, and as distinct as customary in this 


group from P. erythropygius. It is probably not smaller than that species. 


8. PreroGLossus ToRQUATUS, (Gmelin). 
Ramphastos torquatus, Gen. Syst. Nat. i. p. 354, (1788). 
Pteroglossus ambiguus, Less. Traite. d’Orn. i. p. 178, (4831). 
Pteroglossus regalis, Licht. 
Ramphastos discolor, Mull. Syst. Nat. Supp. p. 83, (1776). 
Tucana mexicana torquata, Briss. Orn. iv. p. 421. 
Gould, Monog. Ramph. Ist ed. pl. 14, 2d ed. pl. 20. 


Generally resembling the preceding, but rather smaller, and distinguished by a band of 
chestnut on the neck behind. Upper band (on the breast) nearly obsolete, or represented 
only by a large black spot on the breast. Yellow of the under parts much mixed with 
scarlet. 

Total length about 17 inches. ; 

Young ¢. Bill with the cutting edges plain, without serratures, and entirely light 
brown, yellowish on the edges of the upper mandible. Adolescent. Under mandible 
nearly black; upper mandible orange at base; plumage nearly as in adult, but dull, and 
abdominal band narrow and imperfect. : 

Hab.—Central America, Northern South America, Mexico? Spec. in Mus. Acad. Philada, 
and Mus. Smiths. Washington. 

Numerous specimens in Smiths. Mus. from Angostura and Turrialba, Costa 
Rica, and from Coban and Choctun, Central Guatemala, and in the Acad. 
Mus. from Chiriqui, Costa Rica, and Veragua, New Grenada, and several spe- 
cimens labelled ‘ Mexique.” One specimen in Acad. Mus. is labelled ‘“Guay- 
aquil,’’ Ecuador. 

This handsome Toucan, was until recently, a highly respectable species, 
eminently distinguished by its chestnut collar worn on the neck behind; but 
that character is no longer peculiar, two other species having appeared 
setting up the same badge of distinction with some propriety. We will 
proceed to examine their claims without unnecessary delay. 


9. PrEROGLOSSUS NUCHALIS, Cabanis. 
Pteroglossus nuchalis, Cabanis, Jour. Orn. 1862, p. 332. 

Very similar to the preceding,—P. torquatus,—and with a chestnut collar on the neck be- 
hind. Bill larger, longer, and curved at the end at a wider or more obtuse angle. Black 
spot on the breast smaller, and yellow of the under parts more mixed with scarlet than in 
P. torquatus. 

Total length about 18 inches. 

Hab.—* Porto Cabello” (Cabanis). Spec. in Mus. Acad. Philada. 

This species, if so, can be recognized mainly by its larger and longer bill, 
gradually curved and not so decidedly nor abruptly hooked at the end as in 
P. torguatus. The under parts in the specimen before me are more mixed or 
spotted with scarlet than in either of ten specimens of that species (P. tor- 
qguatus) in the Acad. and Smiths. collections, and at the termination of the 
black on the neck in front there isa band of bright scarlet, narrower, but 
more complete than in either of them. It may be only a full plumaged or 
older specimen of that species! 

The only specimen in Acad. Mus. is labelled “ Pteroglossus regalis,%, ? Mex- 
ique,”’ in a handwriting that I do not recognise. 


10. PreroGtossus Franrzit, Cabanis. 
Pteroglossus Frantzii, Cab. Sitz. Bericht Naturf. Berlin, 1861. Jour. Orn. 
1862, p. 332. 
Like P. torquatus and P. nuchalis, and about the same size or rather larger, but with the 
abdominal band very wide and nearly pure scarlet. Upper mandible yellow, except the 


usual stripe on the culmen, which is black, and a space of dark greenish at base (yellow at 
the tip, which is black in P. torquatus and P. nuchalis). Chestnut-colored collar on the neck 
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b@hind darker, and perhaps more narrow than in those species. Bill larger and wider 
than in P. torquatus, but not so long as in P. nuchalis, and with the teeth smaller than in 
either. In other characters much resembling these and other allies of P. pluricinctus. 

Total length about 18 to19 inches; wing 6 to 6X, tail 614 to 7, bill (chord of upper mandi- 
ble) 4 inches. 

Young. Bill with the cutting edge of upper mandible smooth (not serrated, as in the 
adult), entirely dull brown. Head dark brown; abdominal band yellowish-scarlet. General 
colors as in adult. 

Hab.—Costa Riea, “San Jose,” “ Angostura,” “ Chiriqui.’ Spec. in Mus. Smiths. Wash- 
ington, and Mus. Acad. Philada, 

This species is of the same general style and colors as the two preceding, 
and has a well defined nuchal collar, but is easily te be recognized by its 
wide and clear scarlet abdominal band, and yellow pointed upper mandible. 
The abdominal band is more than double the width of that of either P. tor- 
guatus or P. nuchalis, and seems to afford a character entirely reliable in 
determining this species. 

Specimens in the Smiths. Mus. are from the large and very interesting col- 
lections of Mr. Julian Carmiol, made at various localities in the Republic of 
Costa Rica as above cited. 


11. Preroetossus cAsTanottis, Gould. 
Pteroglossus castanotis, Gould, Proc. Zool. Soc. London, 1833, p. 119. 

Gould, Monogr. Ramph. Ist ed. pl. 13, 2d ed. pl. 19. 

This is one of the strongly marked species of this sub-group, and (in a 
sort of aggregate) is not difficult to recognize, a large space on the sides of 
the neck, continuing into a wide collar on the neck behind, being rich dark 
chestnut. In all specimens before me the neck in front is chestnut also, but 
this space differs in extent, and may give place to black. In two specimens 
the throat, immediately at the base of the under mandible and within its 
fork, is black, in others it is chestnut. One band only on the abdomen, which 
is wide and well defined, and bright scarlet. 

Entire justice has not been done to this species, regarding as praiseworthy 
example the treatment of P. aracari, P. pluricinctus, and P. torquatus. Like 
them, it heads a group of allies and affinities which seem to inhabit different 
localities; and in the specimens now before me I think I could set up a spe- 
cies or two, as customs seem to prevail in this group. But having got through 
the almost inextricable tangle of the preceding ten species, after a fashion, I 
am quite demoralized, and very sure that no living man can remember the 
species already described in this group, unless, like the gay young gentleman 
who tied his cravat with such wonderful success, he gives his whole mind 
to it. 


Adult ¢. Sides of the neck rich dark chestnut, which color continues into a wide, well 
defined band on the neck behind; frequently, neck in front also chestnut. Head above, 
and throat black, especially near the commencement of the yellow of the under parts (but 
above frequently chestnut). Back, wings and tail dark green. Rump scarlet; awide band 
on the abdomen scarlet; other under parts pale greenish-yellow, mixed with scarlet on 
the breast and under tail coverts. Tibie dark chestnut, frequently mixed with green. 
Upper mandible yellow, with a wide band of black on the culmen in its basal three fourths, 
and another at its base and near its cutting edge, of nearly the same length. Under man- 
dible black. Legs dark colored. @. Like the male, but with the chestnut of the head 
more extended. . ; 

Total length about 17 to 22 inches; wing 6 to 7, tail 544 to 7, bill (chord) 338 to 514 inches, 

Hab.—Northern and western South America, Rio Amazon (Lieut. Herndon), Para (Imp. 
Mus. Rio de Janeiro), Peru (Mr. Gould), 


This fine species is strongly characterized by the chestnut color of the neck, 
throat and cheeks, but this color seems to be variable in extent, and in some 
specimens now before me extends to the top of the head. The size of speci- 
mens is also quite different, the smallest in the present coliection being in 
Capt. Page’s collection from the Rio Parana, and labelled “ Brazil,”—undoubt- 
edly correct, and showing the most southern locality yet ascertained for this 
species. These are both sexes in mature plumage, and so much smaller than 
specimens from the Rio Amazon that they would easily make a species in 
this group. Another specimen in the Acad. Mus., labelled 9, has the head 


1867.] 


112 PROCEEDINGS OF THE ACADEMY OF 


entirely chestnut, with only frontal and superciliary stripes black. Thrte 
varieties of this species may be distinguished : 


P. castanotis, a, castanotis.—Larger ; head above black; total length about 20 
to 22 inches. Northern, Rio Amazon, Peru. 
b, australis—Smaller ; head above brownish-black ; total length 
about 16 to 17 inches. Southern, Rio Parana. 
C ssseceee sseeeeeKntire head chestnut, with a frontal band and su- 
perciliary stripes black. Locality unknown. 
Perhaps young female of var. castanotis. 


2. Grammarhynchus. 
Genus Grammarhynchus, Gould, Monogr. Ramph. Intr. p. 26 (2d ed., 1854). 


12. PreroGLossts INScRIPTIS, Swainson. 
Pteroglossus inscriptis, Swains. Zool. Ill. ii. p. (1820). 
Pteroglossus scriptus, Temm. Man. d’Orn, i. p. 76 (1820). 

Gould, Monogr. Ramph., Ist ed. pl. 23, 2d ed. pl. 23. Swains. Zool. Il. ii. 
pl. 90. 

This is the first of three species which form a sub-group of the genus 
Pteroglossus ; all having the plumage dark green on the upper parts, and plain 
greenish-yellow on the under parts, without the bands and spots which are 
so conspicuous in the preceding sub-group, or typical Pteroglossus. These 
species resemble each other, but differ in size and other characters, especially 
the colors and markings of the bills, and are without exception represented 
with entire accuracy in Mr. Gould’s Monograph of the Ramphastide. 

Adult ¢. Small; bill with both mandibles yellow, tipped with black, the under mandible 
black at base, and a wide longitudinal band on the culmen black. Both mandibles with 
irregular black marks on their cutting edges (rather remotely resembling letters). Head 
and neck black; back, wings and tail dark green; rump scarlet; under parts of body 
greenish-yellow or lemon-yellow; tibiee mixed with chestnut; legs dark green. 

Adult 9. Throat and sides of the neck dark chestnut, otherwise like the male. 

Young ¢. Bill dull yellow, with the band on the culmen dull brown and indistinct, and 
tipped with dull brown. Head above black, throat chestnut; otherwise as in adult. Yellow 
of the under parts with obscure spots of dull reddish. 

Total length about 13 inches; wing 4 tail 514, bill (chord) 234 to 314 inches. 

Hab.—Northern south America, Northern Brazil, “ Guiana,” “Para,® Spec. in Mus. Acad. 
Philada. 

Distinguished from the succeeding by the under mandible being yellow in 
a large middle space (the under mandible is entirely black in both of the 
succeeding,—P. Humboldtii and P. viridis). This is a common species in col- 
lections, and of which numerous specimens are in Acad. Mus., but none of 
them very carefully labelled for locality, being only given as “ Brazil” and 
“ Guiana.” 


13. PrerogLtossus Humsotptu, Wagler. 
Pteroglossus Humboldtii, Wagl. Syst. Av. p. (1827). 
Gould, Monogr. Ramph., Ist ed. pl. 22, 2d ed. pl. 22. 


Resembles the preceding, P. inseriptis, but is larger, and has the under mandible black. 
Cutting edge of the upper mandible with irregular black marks, remotely resembling let- 
ters. Tibie chestnut, and in some specimens there are obscure marks of dull chestnut, 
forming an imperfect and partially concealed band on the abdomen. Plumage in both 
sexes as in the preceding. 

Total length about 15 to 17 inches; wing 5 to 51, tail 6 to 6%, bill (chord) 31% to 4 inches, 

Hab.—Northern Brazil, “Upper Amazon,” “ Minas Gerass,” Peru, “Head waters of the 
Huallaga River.” Spec. in Mus. Acad. Philadelphia, and Mus. Smiths. Washington. 


Clearly distinguished from the preceding by its black under mandible, 
Specimens in the extensive and valuable collection made by Mr. Walter S. 
Church, from the head waters of the Huallaga River, Peru, are the largest, 
and have a partial band on the abdomen, of chestnut, much more apparent 
than in specimens from Mr. Wallace’s collections on the Upper Amazon. The 
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bill also seems more slender. Specimens in Acad. Mus. labelled “ Upper 
Amazon.” 


14. PreRoGLossus viripis (Linneus). 
Ramphastos viridis, Linn. Syst. Nat. i. p. 150 (1766). 
Ramphastos glaber, Lath. Ind. Orn. i. p. 138 (1790). 
Pteroglossus brevirostris, Less. Traite d’Orn. i. p. 178 (1831). 
Gould, Monogr. Ramph. Ist ed. pl. 21, 2d ed. pl. 24. Swains. Zool. Ill. iii. 
pl. 169. Shaw, Nat. Misc. xvii. p 717. Buff. Pl. Enl. 727, 728. Le Vaill. 
Ois. Par. pl. 16,17. Edwards’ Birds, vii. pl. 330. 


Like the preceding in colors and general characters, but without the irregular letter-like 
marks on either mandible. Upper mandible dull greenish-yellow, with a black line near 
to and parallel with the culmen; under mandible black. Plumage of the male much as in 
the preceding; head black, back, wings and tail dark green; under parts greenish-yellow ; 
tibie green, mixed with dull chestnut. 

Female. Head and neck chestnut; otherwise like the male. 

T tal length about 13} inches; wing 4} to 434, tail 43 to 5, bill (chord) 3} inches. 

Hab.—Northern South America, “Guiana.” Spec. in Mus. Acad. Philada. 


Longe known and eamman im --11~-+*— o ~ 
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Page 75—tfor “ Lygarus » read “ Lygaeus.” 
ri jary 7! 
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; . ? Eres a) 
« 139—twenty-fifth line from top, for “ Spherula” read “ Spkerella. 


«© 184—nineteenth line from top, for “ Hypoethon” read “ il ;pocthon.” 


Total length about 14 inches; wing 42 to 5, tail 51, bill (chord) 317 to abinches, | 

Hab.—Northern South America, “ Para,” “Guiana.” Spec. in Mus. Acad. Philada. 

Of this gayly colored species four specimens are in the Acad. Mus., which 
are all that I have seen. It is easily distinguished by its white and black 
under mandible, and is accurately and very handsomely figured by Mr. Gould 
as above. Specimens in Acad. Mus. are labelled “ Para” and “ Guiana,” and 
occasionally brought also in collections from New Grenada. 


16. Preroatossus Srurmui, Natterer. 
Pteroglossus Sturmii, Nat. in Imp. Mus. Vienna. Sturm ed. Gould Monog. 
(not paged, 1842.) Gould, Monog. Ramph. 2d ed. (1854.) 

Gould, Monogr. Ramph. 2d ed. pl. 17. Sturm’s ed. pl. 7. 

Similar to the preceding, but smaller, and with the under mandible entirely black. 

Hab.—Northern South America, “ Rio Madeira” (Natterer). Spec. in Imp. Mus. Vienna 

This species [ have not seen. Its point of distinction from P. bitorquatus is 
mainly its black under mandible, but a few other characters are pointed out 
in Sturm’s edition of Gould’s Ramphastide, as above, and in Mr. Gould’s 
second edition. 


17. PreroGLossus FLAVSROSTRIS, Fraser. 
Pteroglossus flavirosiris, Fras. Proc. Zool. Soc. London, 1840, p. 60. 
Pteroglossus Azare, Gould, Monog. Ramph., Ist ed. (nec Vieill.) 
Gould, Monog. Ramph., Ist ed. pl. 17, 2d ed. pl. 29. 


Generally resembling the two preceding, but with the scarlet belt restricted to the neck. 
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entirely chestnut, with only frontal and superciliary stripes black. Thrte 
varieties of this species may be distinguished : 


P. castanotis, a, castanotis.—Larger ; head above black ; total length about 20 
to 22 inches. Northern, Rio Amazon, Peru. 
b, australis.—Smaller ; head above brownish-black ; total length 
about 16 to 17 inches. Southern, Rio Parana. 
C seceeeee seeeeeebntire head chestnut, with a frontal band and su- 
perciliary stripes black. Locality unknown. 
Perhaps young female of var. castanotis. 


2. Grammarhynchus. 
Genus Grammarhynchus, Gould, Monogr. Ramph. Intr. p. 26 (2d ed., 1854). 


12. PTEROGLOSSUS INSCRIPTIS, Swainson. 
Pteroglossus inscriptis, Swains. Zool. Il. ii. p. (1820). 
Pteroglossus scriptus, Temm. Man. d’Orn, i. p. 76 (1820). 
ma WA Damnh ct od nl 92. 2d ed. nl. 23. Swains. Zool. Ill. ii. 


Philada. 


Distinguished from the succeeding by the under mandible being yellow in 
a large middle space (the under mandible is entirely black in both of the 
succeeding,—P. Humboldtii and P. viridis). This is a common species in col- 
lections, and of which numerous specimens are in Acad. Mus., but none of 
them very carefully labelled for locality, being only given as “ Brazil” and 
“ Guiana.” 


13. PrerogLtossus Humponpri, Wagler. 
Pteroglossus Humboldtii, Wagl. Syst. Av. p. (1827). 
Gould, Monogr. Ramph., Ist ed. pl. 22, 2d ed. pl. 22. 


Resembles the preceding, P. inscriptis, but is larger, and has the under mandible black. 
Cutting edge of the upper mandible with irregular black marks, remotely resembling let- 
ters. ‘ibis chestnut, and in some specimens there are obscure marks of dull chestnut, 
forming an imperfect and partially concealed band on the abdomen. Plumage in both 
sexes as in the preceding. 


Total length about 15 to 17 inches; wing 5 to 51%, tail 6 to 614, bill (chord) 31% to 4 inches, 

Hab.—Northern Brazil, “Upper Amazon,” “ Minas Gerass,” Peru, “Head waters of the 
Huallaga River.” Spec. in Mus. Acad. Philadelphia, and Mus. Smiths. Washington. 

Clearly distinguished from the preceding by its black under mandible, 
Specimens in the extensive and valuable collection made by Mr. Walter S. 
Church, from the head waters of the Huallaga River, Peru, are the largest, 
and have a partial band on the abdomen, of chestnut, much more apparent 
than in specimens from Mr. Wallace’s collections on the Upper Amazon. The 
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bill also seems more slender. Specimens in Acad. Mus. labelled “ Upper 
Amazon.” 


14. Prerogtossus viripis (Linnzus). 
Ramphastos viridis, Linn. Syst. Nat. i. p. 150 (1766). 
Ramphastos glaber, Lath. Ind. Orn. i. p. 138 (1790). 
Pteroglossus brevirostris, Less. Traite d’Orn. i. p. 178 (1831). 
Gould, Monogr. Ramph. Ist ed. pl. 21, 2d ed. pl. 24. Swains. Zool. Ill. iii. 
pl. 169. Shaw, Nat. Misc. xvii. p 717. Buff. Pl. Enl. 727, 728. Le Vaill. 
Vis. Par. pl. 16,17. Edwards’ Birds, vii. pl. 330. 


Like the preceding in colors and general characters, but without the irregular letter-like 
marks on either mandible. Upper mandible dull greenish-yellow, with a black line near 
to and parallel with the culmen; under mandible black. Plumage of the male much as in 
the preceding; head black, back, wings and tail dark green; under parts greenish-yellow; 
tibiee green, mixed with dull chestnut. 

Female. Head and neck chestnut; otherwise like the male. 

T tal length about 13} inches; wing 4} to 434, tail 43 to 5, bill (chord) 3: inches. 

#Hab.—Northern South America, “Guiana.” Spec. in Mus. Acad. Philada. 

Long known and common in collections from Guiana and Northern Brazil. 


Numerous specimens in Acad. Mus., but labelled only “Guiana” and 
“ Brazil.” 


3. Pyrosterna. 
Genus Pyrosterna, Bonap. Aten. Ital. (1854.) 


15. PrERoGLossus BITORQUATUS, Vigors. 
Pteroglossus bitorquatus, Vig. Zool. Jour. ii. p. 481 (1826). 

Gould, Monogr. Ramph. Ist ed. pl. 16, 2d ed. pl. 26. 

We now enter upon another well defined sub-group, presenting brilliant 
colors, and with a wide belt of scarlet on the breast in all of the five species 
at present known. Very handsome, and distinguished from each other mainly 
by the colors of the bills. 


Adult ¢. Bill with the upper mandible yellow, under mandible white at base, with its 
terminal half black. Head above black; throat and sides of the neck chestnut; a narrow 
crescent of pale yellow on the neck in front, succeeded by a wide transverse band of sear- 
let; abdomen pale yellow; tibiee dull green. Wide space on the neck behind scarlet; 
back, wings and tail dark green; rump scarlet. Legs greenish-blue. Sexes alike? 

Total length about 14 inches; wing 44 to 5, tail 53, bill (chord) 314 to 3} inches. 

Hub.—Northern South America, “ Para,” “Guiana.” Spec. in Mus. Acad. Philada. 


Of this gayly colored species four specimens are in the Acad. Mus., which 
are all that I have seen. It is easily distinguished by its white and black 
under mandible, and is accurately and very handsomely figured by Mr. Gould 
as above. Specimens in Acad. Mus. are labelled ‘‘ Para’ and “ Guiana,” and 
occasionally brought also in collections from New Grenada, 


16. Prrrogiossus Sturmir, Natterer. 
Pteroglossus Sturmii, Nat. in Imp. Mus. Vienna. Sturm ed. Gould Monog. 
(not paged, 1842.) Gould, Monog. Ramph. 2d ed. (1854.) 
Gould, Monogr. Ramph. 2d ed. pl. 17. Sturm’s ed. pl. 7. 
Similar to the preceding, but smaller, and with the under mandible entirely black. 
Hab.—Northern South America, “ Rio Madeira” (Natterer). Spec. in Imp. Mus. Vienna 
This species I have not seen. Its point of distinction from P. bitorgquatus is 
mainly its black under mandible, but a few other characters are pointed out 
in Sturm’s edition of Gould’s Ramphastide, as above, and in Mr. Gould’s 
second edition. 
17. PTEROGLOSSUS FLAVSROSTRIS, Fraser. 
Pteroglossus flavirosiris, Fras. Proc. Zool. Soc. London, 1840, p. 60. 
Pteroglossus Azare, Gould, Monog. Ramph., Ist ed. (nec Vieill.) 
Gould, Monog. Ramph., Ist ed. pl. 17, 2d ed. pl. 29. 


Generally resembling the two preceding, but with the scarlet belt restricted to the neck. 
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in front, and succeeded by a wide transverse belt of black, edged with scarlet on its lower 
border; abdomen greenish-yellow. Head above black; throat and sides of the neck 
chestnut; neck behind with a wide band of brownish-red or deep red (nearly scarlet). 
Back, wings and tail dark green, rump scarlet. Bill yellow, with a transverse band of 
orange near the cutting edge of the lower mandible; edge of the upper mandible black. 

Totol length 12 to 15 inches; wing 43 to 53, tail 5 to 63, bill (chord) 314 to 334 inches. 

Hab.—Northern South America, New Grenada, Northern Brazil, Rio Negro, Rio Amazons, 
Para. Spec. in Mus. Acad. Philada. and Mus. Smiths. Washington. 


This very handsome species is frequently received in collections from Bo- 
gota, and is readily distinguished from the two preceding by its wide band 
of black on the breast, the scarlet band being restricted to the neck in front. 
From the two species next succeeding, P. Marix and P. Azarz, this bird is 
mainly distinguished by the colors of the bill. 


18. PreroGLossus Marim®, Gould. 


Beauharnaisius Mariw, Gould, Monogr. Ramph. Intr. p. 22 (2d ed. 1854). 
Gould, Monogr. Ramph., 2d ed. pl. 30. 


Much resembling the preceding, but smaller, and with the under mandible entirely dul! 
orange or ochre color (not with a stripe only of that color on the lower mandible, as in P- 
Azarx). Other colors as in P. flavirostris. 

Total length 14 inches (Gould). 

Hab.—Amazon River. Spec. in Mus.? 


This species I have not seen. 


19. Prerogiossts Azar# (Vieillot). 
Ramphastos Azara, Vieill. Nouv. Dict. xxxiy. p. 282 (1819). 
Pteroglossus nigridens, Temm. Man. d’Orn. i. p. 75 ¢1820). 


Gould, Monogr. Ramp. 24 ed. pl. 28. Vieill. Gall. Supp. pl. 16. Le Vaili. 
Ois. Par. Supp. pl. A. 


Resembling the two species immediately preceding, P. Aavirestris and P. Mariz, but 
with a wide longitudimal band in the upper mandible of orange-red ; under mandible yel- 
low. Colors of plumage as in P. flavirostres, and about the same size. 

Total length 1434 inches (Gould). 

Hab.—Amazon River (Gould). 


This species I have not seen. 
’ 4, Beauharnaisius. 
Genus Beaukarnaisius, Bonap. Consp. Ay. i. p. 95 (1849}. 


20. PrerogLossus BEauHARNAISI:, Wagler. 
Pteroglossus Beauharnaisii, Wagl. ‘‘ Unterh. das Ausland, 1830, p. 470.7 
Pteroglossus Peppigii, Wagl. Isis, 1832, p. 1230. 
Pteroglossus lepidocephalus, Nitzsch. Pterylog. p. 136 (1840). 
Pteroglossus ulocomus, Gould, Proc. Zool. Soc. London, 1833, p. 28. 
Gould, Monogr. Ramph. Ist ed. pl. 18, 2d ed. pl. 25. 


Differs from all other species in having the feathers of the head changed into a singular 
tissue resembling horn or whalebone, which are curled on the top of the head, flattened or 
spatulate on the oecipat, and black (on the head above). Throat and sides of the neck 
with similar horn-like feathers, which are straight, and white, tipped with black. Back of 
the neck and rump carmine; back, wings and tail dark green. Breast yellow, with nu- 
merous small spots of scarlet; sides and a wide band on the abdomen scarlet; middle of 
the abdomen yellow; tibize green. 

Total length 16 to I8 inches. 

Hab.—Northern South America, Upper Amazon. Spec. in Mus. Acad. Philada- 


A curious bird, easily recognized by its most singular head-gear, which has 
the appearance of being composed of eurled shavings of horn or whalebone 
ef alastrous black color. Rare in American collections, but stated to be 


common enough in the countries on the Rio Amazons. Specimens in Acad. 
Mus. were received from European dealers. 


5. Baillonius. 


21. Prerociossus Bariuonr (Vieillot). 
Ramphastas Bailloni, Vieill. Nouv. Dict. sxxi¥. p. 283 (1919). 
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Pteroglossus croceus, Jard. and Selb. Ill. Orn. i. (no page nor date.) 
Gould, Monogr. Ramph. Ist ed pl. 20, 2d ed. pl. 41. Le Vaill. Ois. Parad. 
ii. pl. 18. Jard. and Selb. Il. Orn. i. pl. 6. 


A singular and anomalous form, not related specifically to any other. Head and entire 
under parts satiron-yellow. Rump crimson; upper parts of body, wings and tail yellowish- 
green. Sexes alike. 

Total length about 15 to 16 inches, ; 

Hab.—Central and Eastern South America, Brazil. Spec. in Mus. Acad. Philada. and 
Mus, Smiths. Washington. 

Quite common in collections from Brazil. This peculiar and oddly-colored 
species seems to be most properly arranged here, though usually rated as an 
Andigena. It does not intimately resemble any other species of Toucan. 


The following may be an additional species of Pteroglossus, but is doubtful,. 
and unknown to modern naturalists. \ 


25. Prerogiossus ALDROVANDI (Shaw), Wagler, Syst. Av. sp. 1 (1827). 
Ramphastos Aldrovandi, Shaw, Gen. Zool. viii. p. 366 (1811), 
Ramphastos picatus, Linn. Syst. Nat. i. p. 152 (12th ed. 1776) ? 

Albin’s Birds, ii. pl. 25. 

“This bird is little bigger than the common Magpie; the head, neck, and 
upper part of the back towards the neck, are black; the rest of the back and 
wings show something of a cinereous whiteness. The breast shines with a 
most bright and lovely gold or saffron color, with a certain redness near the: 
beginning; the belly and thighs of a most beautiful vermillion or scarlet 
color. The red color reaches almost half-way of the tail, and is intercepted. 
by a broad bar of black, and ending in a beautiful red; the legs, feet and 
claws are black.” 

‘“‘Tts bill is very large, considering the bigness of the bird; its length was 
six inches, breadth at the upper part towards the head two inches and a quar- 
ter, the circumference at the same place five inches and a half; the upper 
chap is large and somewhat hooked, with a cavity exactly fitting the under 
chap, both serate (se) or toothed, and of a thin bony substance, and a cover- 
ing over that of a horny-like scale, both very thin and light, weighing but 
eight drachms. It was of a yellowish color, clouded with a darkish green, 
towards the end or point reddish; its nostrils were situate just above the 
horny substance of the bill, adjoining to the head, which is large and thick, 
as is suitable and requisite to sustain a bill of that length and bigness.”—A 
Natural History of Birds, illustrated with two hundred and five copper plates 
curiously engraven from life, and exactly colored by the author, Eleazer 
Albin. To which are added Notes and Observations by W. Derham, D. D., 
Fellow of the Royal Society. London, 1738 (vol. ii. p. 24). 

The peculiarities of the bird here described are the abdomen and thighs 
being scarlet, and the tail being scarlet at base and tipped with “ beautiful 
red.” The plate, ‘“‘ exactly colored,” seems to represent a Pteroglossus, but of 
a species quite unknown, and, in fact, has much the appearance of a fictitious 
specimen, though Albin, as above (ii. p. 24), intimates that he has seen it 
living. It is the sole authority for the species. 


Ill. Genus SELENIDERA, Gould. 
Genus Selenidera, Gould, Icon. Av. pt. i. (1837). 
1. Selenidera. 


1. SELENIDERA MACULIROSTRIS (Lichtenstein). 
Pteroglossus maculirostris, Licht. Verz. p. 7 (1823). 
Ramphastos maculatus, Vieill. Gal. Ois. ii, Supp. p. (1834). 
Gould, Monog. Ramph. Ist ed. pl. 24, 2d ed. pl. 31. Vieill. Gal. ii. Supp. 
pl. 14, 15. Jard, and Selby, Il. Orn. i. pl. 26. Le Vaill. Ois. Par. pl. 15,. 
Supp. pl. A.A. 
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With this species we again enter upon a group resembling each other in 
colors of plumage, but distinguished by different colors and markings of the 
bills. All the species are smaller than in either of the preceding groups, 
Ramphastos or Pteroglossus, and form appareutly a natural and readily defined 
group, probably generic. All the species are singularly alike in colors of 
plumage, and are nearly of the same size. They are, without exception, repre- 
sented with extraordinary accuracy in Mr. Gould’s Monograph of the Family 
Ramphastide. The ear coverts are yellow in all known species of this group, 
and present an immediately available generic character. 


Adult ¢. Bill pale bluish or greenish-white, darker on the culmen and at the base; up- 
per mandible with about four or five irregular transverse bars of black, the last of which 
(nearest the tip) extends to the under mandible also, forming a very distinct and nearly 
perfect transverse band across both mandibles near the end. Head, neck and breast glossy 
black; ear coverts orange nearest the eye, pale yellow posteriorly. Narrow band of yellow 
on the back of the neck; back, wings and tail dark olive-green, tinged somewhat with 
yellowish on the back and rump. Flanks with a large spot of orange; abdomen yellowish- 


green; under tail coverts scarlet. About six middle tail feathers, tipped with chestnut. 
Feet greenish-brown. 


Adult 9. Head, neck and breast reddish-chestnut; otherwise much as in the male. 

Total length about 12 to 13 inches; wing 5 to 514, tail 414 to 5, bill (chord) 244 inches. 

Hab—Central and eastern Brazil, Rio de Janeiro, St. Katharines, Bahia. Spec. in Mus. 
Smiths. Washington, and Mus. Acad. Philada. 


Abundance of specimens of this species in Smiths. Mus. and Acad. Mus., 
but not specially stating locality ; nor is there any specimen in young or im- 
mature plumage. It is brought commonly from Brazil. 


2. SELENIDERA Gouupii (Natterer). 
Pteroglossus Gouldii, Natt. Proc. Zool. Soc. London, 1837, p. 44. 
Gould, Monog. Ramph. 2d ed. pl. 32. Icon. Ay. pl. 7. 
Much resembling the preceding, and about the same size, but with the basal half to two- 
thirds of the upper mandible black (not with transverse bars or bands, as in that species, 


S. maculirostris.) Under mandible with one transverse band near the tip. Large spaces 
on the flanks deeper orange. 


2. Very nearly as in S. maculirostris, but with the upper mandible black at base, as in the 
male. 


Total length 12 to 13 inches. 
Hab.—Northern South America, Para, Rio Amazons. Spec. in Mus. Acad. Philada. 


Easily distinguished by the black of the upper mandible, and inhabits 
more northern regions of South America than S. maculirostris. Specimens in 
Acad. Mus. labelled “Para” and “ Rio Amazons,” the latter from Mr. Wallace’s 
collections. 


3. Se.enipera Lanesporrrit (Wagler). 
Pteroglossus Langsdorffii, Wagl. Syst. Av. (1827.) 
Gould, Moneg. Ramph. ist ed. pl. 28, 2d ed. pl. 33. 


Resembling the preceding two species, but with the bill entirely bluish-black, paler at 
base, especially of the under mandible. Colors of the plumage much as in the preceding, 
in both sexes. 

Total length about 12 to 13 inches. 

Hab.—Western South America, Peru, Amazon River (Lieut. Herndon). Spec. in Smiths. 


Mus. Washington, and Mus. Acad. Philada. 

This species has the upper mandible uniform bluish-black or dark horn- 
color, paler at base; under mandible with the paler base extending to one- 
half to two-thirds of its length, bluish-black in the terminal portion. Easily 
distinguished from the two preceding or other species by these colors of the 
bill. Lieut. Herndon’s specimens in Smiths. Mus. are labelled ‘‘ Amazon 
River,’ but as he crossed the continent on the route of that river, they are 
probably from its western or head waters. Other specimens in Acad. Mus. 
are from Peru. 


4. SeLenipERA Remnwarpti (Wagler). 
Pteroglossus Reinwardtii, Wagl. Syst. Av. (1827.) 
Gould, Monog. Ramph. Ist ed. pl. 26, 2d ed. pl. 34. 
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Like the preceding, but with the bill dull red in the basal two-thirds of both mandibles ; 
terminal one-third bluish-black. Plumage in both sexes much as in the preceding. Size 
perhaps rather larger. 

Total length 12144 to 131% inches. 

Hab.—Western South America, Peru, Ecuador? Spec. in Mus. Acad. Phiiada. 

Having an entirely peculiar coloring of the bill, and inhabiting western and 
perhaps north-western South America. Mr. Gould mentions a specimen 
which was probably from the country on the Rio Napo. Specimens in Acad. 
Mus. are from Peru. 


5. Secenipera Narrereri (Gould). 
Pteroglossus Nattereri, Gould, Proc. Zool. Soc. London, 1835, p. 157. 
Gould, Monog. Ramph. Ist ed. pl. 25, 2d ed. pl. 35. 


Bill red, but with culmen green, and with several irregular transverse bars of greenish- 
black across both mandibles, widest at the base. Ear ecoverts pale yellow nearest the eye, 
orange posteriorly (the reverse of all the preceding species). Chestnut color of the tibia 
extending on the flanks. Plumage generally as in all the preceding in both sexes. 

Total length 12 to 13 inches. : 

Hab—Northern South America, Rio Negro, British Guiana. Spec. in Mus. Acad. Philada. 

Differing again from all of the preceding in the colors of the bill, and hav- 
ing the colors of the ear spot reversed, as above described. Spec. in Acad. 


Mus. labelled as above. 
2. Pipertvorus. 
Genus Piperivorus, Bonap. Ois. De Lattre, p. 84 (1854). 


6. SELENIDERA PIPERIVORA (Linneus). 
Ramphastos piperivorus, Linn. Syst. Nat. i. p.. 103 (1758). 
Pteroglossus culik, Wagl. Syst. Av. (1827.) 

Gould, Menog. Ramph., lst ed. pl. 27, 2d ed. pl. 36. Buff. Pl. Enl. 577, 729. 
Edwards’ Birds, vii. pl. 330. Le Vaill. Gis Parad. pl. 13, 14. 

This species, though having in the male the same general colors of plumage 
as all the preceding species of the genus Selenidera, differs in the bill being 
longer and more strongly curved, and the plumage ef the female is different 
from that of those species, and quite peculiar. The bil somewhat approaches 
that of Pteroglossus, and this species may be regarded as an analogue of that 
group in the present, just as the next species represents Ramphastos. This 
species, undoubtedly, as Mr. Gould remarks with his usual aceuracy and ex- 
cellent judgment, is properly to be retained in this genus. 

Adult ¢. Upper mandible red at base, with its terminal seven-eighths black; under) 
mandible with its basal one-half red, and its terminal one-half black (base of bill dull red- 
dish-yellow in dried specimens). Ear spot yellow, or very slightly tinged with orange. 
Large space on the flanks yellowish-green, scarcely distinguishable in some specimens. 
Other plumage as in the preceding, but with the green ef the upper parts darker. All the 
tail feathers tipped with chestnut. 

Total length 1214 to 13% inches. 

Adult 2. A wide space on the neck behind chestnut; top of the head black. Back, 
wings and tail green, the back with a yellow tinge. Throat, neck before and breast fine 
bluish-gray, with a greenish tinge running into yellowish-green on the abdomen. Tibi 
chestnut, generally mixed with green; under tail coyerts scarlet; tail feathers tipped with 
ehestnut. Legs greenish-brown. 


Hab.—Northern South America, Guiana, Cayenne, Rio Amazons. Spec. in Mus. Acad. 
Philada. 


Numerous specimens in Acad. Mus., labelled as above. 


3. Ramphastoides. 


7. SELENIDERA SPECTABILIS, Cassin. 
Selenidera spectabilis, Cass. Proc. Acad. Philada. 1857, p. 214. 

Jour. Acad. Philada. iv. pl. 1 (quarto). 

The largest species of this genus, and with the bill larger and wider verti- 
eally. Easily distinguished from either of its congeners by its size and the 
colors of the bill, though having the same general colors of plumage. Lar 
coverts yellow. 
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Adult ¢. Colors of the upper mandible divided obliquely by a line from below the nos- 
tril to the edge of the upper mandible Within its terminal one-third. Upper portion and 
tip greenish-yellow (in dried specimen); lower portion and under mandible greenish- 
black, paler at base. Bill at base with a line of black Gs in species of Ramphastos). Ear 
spot light yellow; flank with a large spot of orange-yellow. Head, neck and body below 
glossy black; back and wings dark olive-green. Under tail coverts scarlet; tibix chest- 
nut. Tail greenish-blue, with gray tinge (uniform, and having no chestnut tips). Legs 
bluish-brown. 

Adult 2. Billas inthe male. Head above and neck behind dark chestnut; other plu- 
mage as in the male. 

Total length about 15 inches; wing 54, tail 5, bill (chord) 4 inches. 

Hab.—Northern South America, Central America, “ Cocuyas de Veragua, New Grenada” 
Mr. Robert W. Mitchell), “ Province of Choco, New Grenada” (Mr. W. S. Wood, Jr.), Costa 

ica (Mr. J. Carmiol). Spee. in Mus. Smiths. Washington, and Mus. Acad. Philada. 


Specimens in Smiths. Mus. are in the valuable collections of Mr. Julian Car- 
miol, from Costa Rica, and from Captain Michler’s collection from the Rio 
Atrato. Mr. Mitchell’s type specimens in Acad. Mus. are from New Grenada, 
as above. 


IV. Genus AULACORAMPHUS, G. R. Gray. 


Genus Aulacoramphus, G. R. Gray, List Gen. 1840, p. 50. 
Aulacorhynchus, Gould, Proc. Zool. Soc. London, 1834, p. 147. 


1. Aulacoramphus. 


1. AULACORAMPHUS SULCATUS (Swainson). 
Pteroglossus sulcatus, Swains. Jour. Roy. Inst. ix. p. 267. 
Swains. Zool. Ill. i. pl. 44. Temm. Pl. Col. 356. Gould, Mon. Ramph., 1st 
ed. pl. 31, 2d ed. pl. 42. 

Entire plumage grass-green, darker on the upper parts of the body, wings and tail 
lighter, and tinged with yellow on the under parts; throat bluish or grayish-white ; cheeks 
and narrow stripe over the eye blue. (Rump green, uniform with the back.) Both mandi- 
bles with wide, very distinct grooves throughout their length. Upper part of upper man- 
dible and tip of under mandible brownish-red ; lower part of upper mandible black. Under 
mandible, at base, red (tip brownish-red); intermediate space black. Legs greenish- 
brown. Tail bluish at the end (not tipped with reddish-brown, as in the next succeeding). 

Total length about 13 indhes; wing 44% to 54, tail 5, bill (chord) 2% to 3 inches. 

Hab—Northern South America, Venezuela, “Caraccas.” Spec. in Mus. Acad. Philada. 

Easily distinguished by the grooved or su/cate bill, but especially that charac- 
ter in the under mandible. In the specimens now before me there is con- 
siderable difference in size, and especially in that of the bill; and in one spe- 
cimen, obtained at Caraccas, the bill measures 2} inches, wing 45 inches. In 
the largest specimen the bill is 3 inches, wing 53 inches. Several specimens 
in Acad. Mus. ; os 

This species is the type of a group, undoubtedly generic, first indicated by 
Mr. Gould under the name Aulacorhynchus, but which, having been previously 
used, was changed by Mr. Gray to Aulacoramphus, as above. It is a singularly 
uniform group in coloring, all of the eleven species at present known being of 
grass-green and yellow colors, though the species are for much the greater 
part more strongly distinct from each other than in any other group of this 
family. My present impression is that size is an uncertain character in this 
genus, and more variable, and generally so, in the same species than usual. 


2. AuLAcorampHts Derpranvs (Gould). 
Aulacorhynchus Derbianus, Gould, Proc. Zool. Soc. London, 1835, p. 49. 


Gould, Mon. Ramph. Ist ed. pl. 32, 2d ed. pl. 43. 


Upper mandible only suleate; occiput with a wide transverse band of pale blue; longer 
tail feathers tipped with reddish-chestnut. (Rump green, uniform with the back.) Both 
mandibles at base brownish-red ; tip of upper mandible red; intermediate space of both 
mandibles black. Entire other plumage grass-green; throat bluish or grayish-white; 
cheeks blue; line over the eye bluish-white ; line at base of bill white, and very conspicu- 
ous. Larger than the preceding. 

Total length about 14 to 15 inches. 3 

Hab.—Western South America, Peru (Dr. W. S. W. Ruschenberger, U. S. Navy), “ Colum- 
bie” (Mr. J. P. Verreaux’s label), Bolivia (Mr. Gould). 
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Resembling the preceding in colors, but easily distinguished by the large 
occipital band of pale blue, and has the longer tail feathers tipped with chest- 
nut (which is not the case in the preceding, A. sulcatus), The under mandible 
is not grooved, as in the preceding. 

Of this species, specimens from Peru seem to have the bills darker than in 
others labelled as from ‘‘Columbie” in Mr. Jules Verreaux’s hand-writing, 
though otherwise quite similar. In the Acad. Mus. there are specimens in 
very fine plumage from the “ Province of Curco, Peru,” in the valuable col- 
lections presented by Dr. W. S. W. Ruschenberger, of the United States Navy. 


3. AULACORAMPHUS CASTANEORHYNCHUS (Gould). 
Pteroglossus (Aulacorhynchus) castaneorhynchus, Gould, Ann. and Mag. 
Nat. Hist. 1842, p. 238. 
Aulacoramphus castaneirostris, Bonap. Ois. Delattre, p. 84 (1854). 

Gould, Mon. Ramph. 2d ed. pl. 44. 

Larger. Bill fine chestnut-red, culmen usually black; large space in middle of under 
mandible usually black; line of white at base of bill wide and very distinct, especially on 
under mandible. Rump scarlet; longer feathers of the tail widely tipped with brownish- 
chestnut. Entire plumage grass-green, with a golden tinge on the neck behind and back, 
paler and strongly tinged with blue on the under parts, especially the breast; middle tail 
feathers strongly tinged with blue; cheeks and small spot over the eye blue. 

Total length about 17 to 19 inches. 

Hab.—Northern South America, New Grenada, “ Bogota.” Spec. in Mus. Acad. Philada. 


The largest species of this group. Much resembling the preceding, A. Derbi- 
anus, but with the rump scarlet. In three specimens now before me in Acad. 
Mus., no two are exactly similar in the colors of the bill, and one only corres- 
ponds in that respect with Mr. Gould’s beautiful plate of this species. In two 
others a band of black is strong and well-defined on the culmen and on the 
middle of the lower mandible. Jn the one specimen the black of the culmen 
is much more restricted and less clearly defined, and the under mandible al- 
most entirely black. 

Easily distinguished from either of the preceding by its scarlet rump and 
larger size. Specimens in Acad. Mus. from Bogota. 


4. AULACORAMPHUS H#MATOPYGUS (Gould). 
Pteroglossus hematopygus, Gould, Proc. Zool. Soc. London, 1834, p. 147. 
Gould, Mon. Ramph. Ist ed. pl. 33, 2d ed. pl. 45. 


Like the preceding, A. castaneorhynchus, but smaller, and with a shorter and stouter bill- 

Total length 14 inches (Mr. Gould). 

Hab.—Ecuador. Spee. in coll. Mr. John Gould, and Dr. P. L. Selater, London. 

In the large collection now under examination I have no specimen which 
exactly corresponds with Mr. Gould’s plate and description, but I do not find 
any characters which might not readily be found in the young of the prece- 
ding, A. castanearhynchus, especially in view of the liability to variation which 
seems to prevail in this group. One specimen only known to Mr. Gould, but 
this species is given by Dr. Sclater in List of Birds from Pallatanga, Ecuador. 
(Proc. Zool. Soc., London, 1859, p. 146). 


5. AULACORAMPHUS C#RULEICINCTUS (D’Orbigny). 
Aulacoramphus ceruleicinctus, D’Orb. Voy. Am. Ois. p. 382 (1844). 
Pteroglossus Lichtensteini, Sturm ed. Gould’s Monog. (not paged, 1845), 
D’Orb. Voy. Am. Mer. Ois. pl. 66. Gould, Mon. Ramph. 2d ed. pl. 46. 
Large; bill dark bluish horn-eolor, with the tip and edges of both mandibles yellowish- 
white. Wide transverse band on the breast pale blue. Rump red; tips of longer tail 
feathers brownish-chestnut; throat bluish-white; cheeks blue; line over the eye bluish- 
white. Entire other plumage grass-green, tinged with yellow on the abdomen and undey 
tail coverts. 
Total length from 14 to 16 inches. ‘ i 
Hab.—Western South America, Bolivia, “Columbie.” Spee. in Mus. Acad. Philada, and 
Mus. Smiths. Washington. 
The bluish or horn color of the bill is peculiar, and immediately available in 
the recognition of this species. Five specimens in Mus. Acad. differ in size 
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and also in length and thickness of bill, two specimens from D’Orbigny’s col- 
lections being the smallest, and probably not adult. These last are from 
“ Yungas, Bolivia.” Others are labelled “ Columbie,” in the hand-writing of 
Mr. Jules Verreaux. The wide pectoral band of pale blue is also a strong and 
peculiar feature in this species. 

One specimen of this fine species is in the very interesting and valuable 
collection presented to the Smithsonian Institution by the Hon. D K. Cartter, 
of Washington, D. C., and made by him while Minister of the United States te 
the republic of Bolivia. 


2. Ramphoxanthus. 
Genus Ramphoxanthus, Bonap. Ois. De Lattre, p. 84 (1854). 


6. AULACORAMPHUS PRASINUS (Gould). 
Pteroglossus prasinus, Gould, Monog. Ramph. 1st ed. p. (1834). 
“ Pteroglossus prasinus, Lichtenstein,” Gould, as above. 
Gould, Mon. Ramph. Ist ed. pl. 29, 2d ed. pl. 47. 


Upper mandible yellow, with a longitudinal stripe on its entting edge black ; spot at the 
base of the culmen black, passing into chestnut-red anteriorly, and a small irregular spot 
of black below the nostril; under mandible black. Under tail coverts chestnut, and all 
the tail coverts tipped with chestnut. Throat and cheeks white, frequently tinged with 
yellowish or bluish. Entire other plumage grass-green, tinged with golden on the head 
and neck behind, and with blue on the under parts of the body, at the ends of the shorter 
quills, and towards the ends of the longer tail feathers. 

Total length 13 to 144% inches; wing 5, tail 5 to 544 inches. 

Hab.—Mexico, Jalapa (Mr. D’Oca), Orizaba (Prof. F. Sumichrast), Mirador, near Vera 
Cruz (Dr. C, Sartorius), Guatemala, Coban, Clusec (Mr. Henry Hague). Spec. in Mus. Acad. 
Philada. and Mus Smiths. Washington. 

An abundant species in American collections, and contained in all the vari- 
ous and interesting collections from Jalapa, Mexico, sent to the United States 
by Mr Raphael Montes D’Oca. Also, usually in the very fine collections from 
Orizaba sent by Prof. Sumichrast, and from Mirador by Dr. Sartorius, to the 
Smithsonian Institution. Specimens in the Smiths. Museum from “ Central 
Guatemala” are in a very valuable collection made by Mr. Henry Hague. 

This is the first of several species in which the upper mandible is yellow, as 
above described. Very handsomely figured by Mr. Gould, as above cited. The 
line at the base of the bill in this species is yellow. 


7. AULACORAMPHUS WactrRi (Sturm). 
Pteroglossus Wagleri, Sturm, ed. Gould’s Mon. Ramph. (not paged, 1845). 
Pteroglossus payoninus, Gould, Proc. Zool. Soc. London, 1835, p. 158. 
“ Pteroglossus pavoninus, Mus. Mun.,”’ Gould, as above. 
Gould, Mon. Ramph. Ist ed. pl. 30, 2d ed. pl. 48. 


Like the preceding, A. prasinus, but with the base of the upper mandible black (yellow 
in A. prasinus), and the line at the base orange-yellow. 

Total length about 14 inches. 

Hab.—Mexico? Spee. in Imp. Mus. Vienna. 


This species I have not seen, but from Mr. Gould’s and Mr. Sturm’s deserip- 


tions and figures I have no doubt that it is an entirely valid and respectable 
species. 


8. AULACORAMPHUS ALBIVITTATA (Boissonean). 
Pteroglossus albivitta, Boiss. Rev. Zool. 1840, p. 70. 
Pteroglossus microrhynchus, Sturm, Mon. Ramph. (name on plate). 
Gould, Mon. Ramph. 2d ed. pl. 49. 


Like the two immediately preceding, A. prasinus and A. Wagleri, but with a wide transverse 
band at base of the bill, white and conspicuous (narrow and yellow in those species). Up- 
per part of upper mandible yellow, lower part black; a narrow band across the culmen 
brownish-black. Plumage as in A. prasinus. 

Total length about 13 inches. 

Hab.—Northern South America. New Grenada, Bogota. Spec. in Mus. Acad. Philada. and 
Mus. Smiths. Washington. 
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Frequently received in Bogota collections, and several specimens in Acad. 
Mus. are labelled “Columbie” in Mr Verreaux’s hand-writing. Much resem- 
bling the two preceding, especially A. prasinus, but easily recognized by its 
white band at the base of the bill. The black portion of the under mandible 
is also much wider. 


9. AULACORAMPHUS ATROGULARIS (Sturm). 
Pteroglossus atrogularis, Sturm ed. Gould’s Mon. Ramph. (not paged, 1845). 
Gould, Mon. Ramph. 2d ed. pl. 50. 


Throat black. Upper part of upper mandible yellow, lower part black; upper mandible 
with a line of white at base, frequently tinged with yellow, or with a line of white and an- 
other of yellow at base. Under mandible black, with a wide line of white at base, some- 
times tinged with yellow. Colors generally as in A. prasinus and A. bivittatus. 

Total length 12% to 15 inches. 

Hab—Western South America, “Peru, Ecuador” (Mr. Gould), “ Columbie” (Mr. Ver- 
reaux’s label). Spec. in Mus. Acad. Philada. 


The peculiarity of this species is the black throat, which character is strongly 
defined in two specimens in Acad. Mus., but in one other the throat is black, 
tinged and edged with blue. This specimen is, however, evidently not adult. 


10. AULACORAMPHUS CHRULEOGULARIS, Gould. 
Aulacoramphus ceruleogularis, Gould, Proc. Zool. Soc. London, 1853, p. 
45. 
Gould, Mon. Ramph. 2d ed. pl. 51. 


Throat and cheeks blue. Upper mandible with a wide transverse band of reddish-chest- 
nut at base, and also a longitudinal band of black in the basal one-third of the culmen. 
Upper part of upper mandible yellow, lower part black; under mandible black; a wide line 
at base of bill yellow in upper mandible, wider and white in the lower mandible. Inferior 
tail coverts chestnut; all the tail feathers tipped with chestnut. Entire other plumage 
grass-green, strongly tinged with golden on the head, and with yellow on the abdomen. 
Legs bluish-brown. 

Total length about 12% to 14 inches; wing 41% to 5, tail 41, bill (chord) 234 to 3 inches. 

“Tris black, length 14 inches” (Dr. A von Frantzius). “Iris brown, length 14% inches” 
(Mr. J. Carmiol). “ 9, length 13 inches.” 

Hab.—Costa Rica, “ Berris,” “La Palma,” “San Jose” (Dr. A. von Franzius), “ Dota,” 
“ Barranca,” “ Turrialba” (Mr. J. Carmiol), Veragua (Mr. Gould). Spec. in Mus. Smiths. 
Washington. 


Numerous specimens in the Smiths. Coll., exclusively from Costa Rica. This 
species strongly resembles the immediately preceding, A. atrogularis, but has 
the throat blue instead of black, and the plumage of the head is glossed with 
golden yellow, and in other respects it is quite distinct and easily recognized. 
Seems to be the most abundant species of Toucan inhabiting Costa Rica. 


11. AULACORAMPHUS CYANOLA@MUS, Gould. 
Aulacoramphus cyanolemus, Gould, Proc. Zool. Soe. London, 1866, p. 24. 


“Male. Bill black, with a small mark of yellow at the tip of the upper mandible, and a 
band of white at the base of both mandibles, except on the culmen; this white band is 
much narrower on the upper than on the under mandible, and moreover has the posterior 
half of its breadth pale yellow. Naked skin around the eyes dull red; throat grayish-blue, 
approaching to violet, and becoming of a deeper tint where it joins the green of the neck; 
a tinge of blue also appears at the base of the ear coverts, towards the bill, and over the 
eye, where, however, it becomes of a greener hue. Plumage of the head and body deep 
grass-green, with a wash of yellow on the flanks ; primaries black, edged with brown; un- 
der surface of the wing pale yellow; tail feathers deep green, conspicuously tipped with 
chestnut; under tail coverts chestnut-brown; legs green.” 

“ Total length of male 12 inches; bill 274, wing 51%, tail 514, tarsi 114.” 

“Female. Precisely similar in color, but, as is the case with all the other species of the 
genus, much smaller than the male.” 

“Hab.—Loxa in Ecuador.” 

“ Remaric.—This well marked species is allied tothe Aulacoramphus ceruleigularis of Pana- 
maand the A. atrigularis of Peru, but differs from the former in the smaller extent of blue 
on the throat, from the latter in having no trace of black on that part, and from both in the 
markings of the bill.’ (Mr. Gould.) 


This is Mr. Gould’s description, but the species is unknown to me. 
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V. Genus ANDIGENA, Gould. 
Genus Andigena, Gould, Proc. Zool. Soc. London, 1850, p. 93. 
1. Andigena. 


1. ANDIGENA HyPoGLAUCUS (Gould). 
Pteroglossus hypoglaucus, Gould, Proc. Zool. Soc. London, 1833, p. 70. 
Gould, Mon. Ramph. Ist ed. pl. 19, 2d ed. pl. 38. Wee 


Bill with its basal one-half yellow, enclosing a nearly triangular spot of black near the 
base; terminal portion of upper mandible red; terminal portion of the under mandible 
black. Head above black; back and wing coverts reddish-brown: rump yellow; outer 
webs of quills dark green. Under parts and band around the neck light blue or bluish- 
gray; tibie chestnut; under tail coverts scarlet; tail greenish-black, the four middle 
feathers tipped with chestnut; legs bluish-brown. 

Total length 17 to 18 inches; wing 61%, tail 614 to 7, bill 4 inches. i 

Hab.—Western South America, Perv (Hon. J. Randolph Clay), “ Columbie” (Mr. J. Ver- 
reaux’s label) Spec. in Mus. Acad. Philada. 

This is an oddly colored species, two specimens of which in the Acad. Mus. 
are all that I have seen. One specimen in excellent plumage is in the inter- 
esting collection made by the Hon. John Randolph Clay in Peru, while Minis- 
ter of the United States to that country; and the other was received from the 
establishment of the Messrs. Verreaux, Paris. These specimens have the bills 
differing somewhat in size and length, but are otherwise quite similar. 

This is the type of a very peculiar group, certainly of generic value, and so 
described and named as above by that great naturalist, Mr. John Gould, of 
London. All of the known species are of rather plain but grotesque and oddly 
arranged colors. This lot is evidently what my lamented and accomplished 
friend and associate, the late Dr. Wilson, was accustomed to call “ the eccentric 
type” of the Toucans. 


2. ANDIGENA LAMINIROSTRIS, Gould. 
Andigena laminirostris, Gould, Proc. Zool. Soc. London, 1850, p. 93. 
Gould, Mon. Ramph. 2d ed. pl. 37. 


Bill with a raised plate or lamina of yellow in its basal half; band at base of bill red, 
other parts of bill, black. A large spot on each flank orange-yellow. Head above and neck 
behind black; back and wings light brown or snuff-color ; rump greenish-yellow. Under 
parts light blue; tibiee dark chestnut; under tail coverts scarlet; tail bluish-black, the four 
middle feathers tipped with chestnut; legs bluish-brown. 

Total length about 18 inches; wing 61% to 7, tail 61% to 7, bill 34% inches. 

Hab —Scuador (Hon. Charles R. Buckalew). Spec. in Mus. Acad. Philada. and Mus. 
Smiths. Washington. 

Strongly characterized by the curious raised plate in the basal half of the 
upper mandible. The colors of the plumage in this strange Toucan resemble 
those of the preceding, A. hypoglaucus, but differ entirely in the bill, and in the 
present bird there is no extension of the color of the under parts around the 
neck behind, and it has large spots of orange on the flanks. 

The fine collection made in Ecuador by that accomplished gentleman and 
statesman, the Hon. Charles R. Buckalew, late Minister of the United States to 
that country, and now United States Senator from Pennsylvania, contained 
several excellent specimens of this curious bird, very similar in their colors 
and other characters. Mr. Buckalew’s collection was presented by him to the 
Smithsonian Institution. 


3. ANDIGENA CUCULLATUS (Gould). 
Pteroglossus cucullatus, Gould, Proc. Zool. Soc. London, 1846, p. 69. 
Gould, Mon. Ramp. 2d ed. pl. 40. 


Much resembling A hypoglaucus, but with the bill yellow in its basal two-thirds and black 
in its terminal one-third; under mandible with a black spot near its base. Tail black (not 
tipped with chestnut). Plumage nearly as in A. hypoglaucus. 

Total length about 18 inches. 

Hab.--Bolivia. Spec. in Brit. Mus. London. 


This species is not inany American collection, to my knowledge, andseems to 
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be only known from three specimens obtained in Bolivia by Mr. Thos. Bridges, 
and now or recently in British collections. Iam not without a suspicion that 
this bird is the young of A. hypoglaucus, which, judging from Mr. Gould’s ex- 


cellent plate and description, it closely resembles, except in the colors of the 
bill. 


2. Ramphomelas. 
Genus Ramphomelas, Bonaparte, Ois. De Lattre, p. 84 (1854). 


4, ANDIGENA NIGRIROSTRIS (Waterhouse). 
Pteroglossus nigrirostris, Waterh. Proc. Zool. Soc. London, 1839, p. 111. 
Pteroglossus melanorhynchus, Sturm, ed. Gould’s Mon. Ramph. 
Gould, Mon. Ramph. 2d ed. pl. 39. 

Bill black. Head above and neck behind black; back and wing coverts sienna-brown ; 
upper tail coverts pale yellow. Throat and sides of the neck bluish-white; under parts of 
body pale blue; under tail coverts scarlet; tibiz dark chestnut; quills greenish-black, 
edged externally with brown; tail bluish or greenish-black, the longer feathers tipped 
with chestnut; legs greenish-black. 

Total length 18 to 19 inches; wing 614 to 7, tail 8, bill 4 to 444 inches. 

Hab.—Northern South America, Bogota, “‘Columbie.” Spec. in Mus. Acad. Philada. 

Easily recognized by its entirely black bill, and not intimately resembling 
either of its preceding congeners. Specimens in Mus. Acad. were received from 
Europe, and are labelled “‘ Bogota” and ‘ Columbie.” 


5. ANDIGENA SPILORHYNCHUS, Gould. 
Andigena spilorhynchus, Gould, Proc. Zool. Soc. London, 1858, p. 149. 


“ Crown of the head and back of the neck glossy black ; back, wing coverts 
and margins of the primaries dull sienna brown, secondaries bluish-brown ; 
upper tail coverts blue, strongly tinged with green; tail slaty-blue, tinged 
with green, the four central feathers largely tipped with chestnut; band 
across the rump sulphur-yellow. Throat and cheeks white, blending into 
the light blue of the breast and abdomen; thighs rich chestnut; under tail 
coverts blood-red; feet greenish-blue, with a lilac tinge on their under sur- 
face; bill black, with amark of obscure brownish-red at the base of the upper 
mandible, which, when viewed in front, much resembles the letter W; this 
color advancing for a short distance on each side of the culmen, and extend- 
ing down the sides of the base.” 

“Total length 18 inches; bill 32, wing 7, tail 74, tarsi 13.” 

“77ab.—Forests of Beza, on the eastern side of the Cordillera, in Ecuador.” 

“Differs from 4. nigrirosiris in the bill being shorter, broader and much 
more robust, and colored with obscure brownish-red at the base of the upper 
mandible.” 


One specimen in Acad. Mus. seems to approach this description, but not 
sufficiently. It may be the young of A. nigrirostris. Dr. Sclater possesses 
specimens from the Rio Napo, Ecuador, and says: “scarcely different from A. 
nigrirostris.” (Cats Am. B. p. 327.) 


The tollowing have been described as species of Ramphastos, but are either 
not so, or the descriptions are not sufficient : 


1. RampHaAstTos aLpus, Gm. Syst. Nat. i. p. 357 (1788). 
White Toucan, Lath. Syn. i. p. 336. 

“ All that we know of this species is that the bird is wholly of a pure white, 
and that it is now, or was very lately, alive in the menagerie of the King of 
Naples.” Which small matter of information has in nowise increased that I 
know of. Not given by Latham in Gen. Hist., subsequently published. 


2. RAMPHASTOS PULCHER, Miill. Syst. Nat. Supp. p. 84 (1776). 
Ramphastos pavoninus, Gm. Syst. Nat. i. p. 353 (1788). 
Tucana Mexicana viridis, Briss. Orn, iv. p. 423 (1760). 
Xochitenucatl, Hernandez, His. Noy. Hisp. p. 51 (1651). 
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“ Avis est Psittaci magnitudine et forma, ac pene tota viridis, insertis tamen 
nonnullis pennis rubescentibus, pauoninisque aliis; yerum crura, pedesque 
nigra sunt et tenuia; rostrum incuruum, quaternas pene vncias logum, serra- 
tumque, vnde nomen, et luteo, ac nigro varium colore; calidarum regionum 
atque maritimarum Incola est, neque alium (quod nouerim) quam plumae pra- 
estat vsum.” Hernandez, as above. 

This description has been done into various languages by competent hands, 
but remains the sole authority for the species. It seems to be more like a 
Trogon than a Toucan. 


3. RAMPHASTOS FLAVUS, Mill. Syst. Nat. Supp. p. 84 (1776). 
Ramphastos luteus, Gm. Syst. Nat. i. p. 353 (1788). 
Tucana lutea, Briss. Orn. iv. p. 432. 

“Tucana dilute lutea ; taenia utrinque longitudinali a rostro ad pectus usque 
nigra ; tectricibus alarum superioribus minimis luteis; rectricibus albo et nigro 
varlis.” 

“Habitat in Mexico.” Brisson, as above. 

Probably not a bird of this family. Brisson seems to abridge from “ Eus. 
Nieremb. pag. 209,” which author is not included in my circle of antique ac- 
quaintances. 


4. Rampuastos Guaucus, Mill. Syst. Nat. Supp. p. 84 (1776). 
Ramphastos caeruleus, Gm. Syst Nat. i. p. 357 (1788). 
Tucana caerulea, Briss. Orn. iv. p. 433. 

““Tucana in toto corpore coeruleo et cinereo varia.” 

‘“ Habitat in Mexico.” Brisson, as above. 

This is another of the descriptions which Brisson apparently copies from 
“Kus. Nieremb. pag. 209,” and perhaps also somewhat from ‘“ Aldrovandus, 
Orn. 1 p. 803, in qua hujus icon a Nierembergio mutuata.” The figure in 
Alidrovandus probably is intended to represent a bird of this family, but 
neither it nor his description applies to any known species. 


5. RaMPHASTOS DuBIUS, Gm. Syst. Nat. i. p. 357 (1788). 
Blue-throated Toucan, Lath. Syn. i. p. 357. 

“Tn a list of birds in the Museum of Baron de Faugeres of Montpelier, 1 find 
one by the name of Toucan a gorge bleue, with this addition, ‘Ce Toucan n’est 
decrit par aucun auteur.’ I do not find a Toucan with a blue throat mentioned 
by any writer, and must therefore, with him, conclude it to be a new species. 
As it is but very lately that I have known this circumstance, it has not been 
in my power to say further on this head, resting the whole, for the present, on 
his opinion.” Latham, as above, and in Gen. Hist. ii. p. 294, gives the same 
account of it, in substance. I agree in allowing it to rest for the present, but 
should the original Baron or other be disposed to stir in the matter he can 
now be better accommodated. 


6. Rampnastos Byron, Mull. Syst. Nat. Supp. p. 82 (1776). 
Buceros albus, Gm. Syst. Nat i. p. 361. 
“Captus inter insulas Tinian et Pulotimeon, anseris magnitudine.” 
A white Toucan, the size of a Goose! I guess not. 


7. RampuHastos rvpicvs, Miller, Cimelia Physica p. 102 (1796). 
Mill. Cym. Phys. pl. 57. 

“Ramphastos gula remigibus caudaque nigris, genis pectoreque albis, ab- 
domine femorisque luteis, vertice rubro-aurantio, uropygio pheniceo.” Miller, 
as above. 

Usually cited doubtfully as a synonyme for R. Toco, but the plate represents 
no species at present known, and has the appearance of having been drawn 
from a made-up or fictitious specimen, the head rather especially. 
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October 1st. 
The President, Dr. Hays, in the Chair. 
Twenty-three members present. 
Dr. Leidy exhibited specimens of black hornstone, a variety of basa- 
nite, from the limestone of Easton, Pa., and observed that he had 


suspected it was of organic origin. Low microscopic power exhibits 
in this hornstone a composition resembling oolite. 


October 8th. 
Mr. Vaux, Vice-President, in the Chair. 
Twenty-four members present. 


October 15th. 
The President, Dr. Hays, in the Chair. 


Thirty-five members present. 

The followivg was presented for publication : 

“Notes on a Collection of Mammals from Arizona.”’ By Elliott 
Coues, M. D., U.S. A. 

Prof. Holmes, of Charleston, exhibited specimens of remains of 
extinct and recent animals, accompanied by bones of man, together 
with pottery, stone arrow-heads and hatchets, which he observed were 
obtained from the post-pliocene strata in the neighborhood of 
Charleston. 

Dr. Wood made some remarks on a fresh-water alga from the thermal 
springs ia Mono Co., Cal., which was said to grow in water having a 
temperature of from 120°—156° F. 


October 22d. 
The President, Dr. Hays, in the Chair. 


Twenty-three members present. 

The following papers were presented for publication : 

‘« Notes on a Collection of Californian Myriapoda, with the descrip- 
tion of a new Lithobiid from Illinois.’ By Horatio C. Wood, Jr, 
M D. 

‘‘ Note on Geotrygon sylvatica, Gosse.””? By Richard Hill. 


Abstract of a yerbal communication to the Academy of Natural Sciences of Philadelphia, 
22d Oct., 1867, by Benj. Smith Lyman. 


On the Great CARBONIFEROUS CONGLOMERATE in Sullivan County, Pa. 


It has been hitherto supposed that the Great Conglomerate, or Formation No. 
XII, at the bottom of the coal measures, thinned away so rapidly northwest- 
ward from a thickness of twelve hundred feet near Mauch Chunk, that it hada 
thickness of only a hundred feet on the northern edge of the Wyoming Valley, 
and still less in the First Bituminous Coal Basin north-west of that. A recent 
examination of exposures in the First Bituminous Coal Basin, on the Berwick 
and Towanda Turnpike, in the eastern part of Sullivan County, some thirty 
miles north-west of Wilkesbarre, and twenty-five from the nearest anthracite 


1867.] 


126 PROCEEDINGS OF THE ACADEMY OF 


coal, shows that the Great Conglomerate is really something like four hundred 
feet thick. It consists here of two beds of pebble rock with white quartz 
pebbles of the size of chestnuts, each bed perhaps seventy or a hundred feet 
thick, and of some two hundred feet or more of sand rocks between, that are 
light brown at the bottom and greenish above, and thin-layered throughout, 
and resembles closely the sand rocks of the productive coal measures. Some 
sixty feet from the bottom of the sand rocks is a bed of shaly red iron ore, 
three or four feet thick, with a six inch layer of rich dark carbonate of iron nine 
inches above the red ore. Immediately below the lower bed of pebble rock 
there is more red iron ore and the red shales of No. XI. 

At Shinersville, a mile anda half north of the Birch Creek Coal Mines, the 
top of the lower pebble rock is seen dipping southerly towards that creek 
quite steeply for that region, say fifteen degrees; and, according to the State 
Geological Report, the red shales of No. XI. are seen underlying this pebble 
rock a short distance further north. Even if this dip should grow gentler, as 
it no doubt does, on approaching the bottom of the basin near Birch Creek, 
yet this lower puddingstone must pass far below the coal. On the hillside 
from Shinersville down to Birch Creek no rocks are to be seen in place in the 
road, but itis plain that the pebble rock is not immediately under the soil, and 
the ground has upon it a great many blocks of brownish sandstone. On the 
south side of Birch Creek, near the foot of the hill, two small ledges of this 
sand rock crop out in the road apparently in place, and apparently below the 
upper pebble rock. At the Birch Creek Mines the dip is very gentle, nortberly. On 
the hill side just north of the Loyalsock Creek, (whieh the turnpike crosses at 
three miles from Shinersville) the outcrop of the upper pebble rock is very 
conspicuous, but it does not reach to the bottom of the hill. Below it are 
large blocks of thin-layered light brown sand rock, but none probably quite in 
place. No red shales seem to be visible now on the turnpike near the Loyal- 
sock on either side, in spite of an allusion in the State Report to such an 
exposure ; nor is the lower pebble rock exposed here; but, according to the 
State Report, a pebble rock, which must be the lower one, is exposed in the 
bed of that stream some miles below the crossing of the turnpike. On the 
south side of the Loyalsock the sand rock is well exposed in the road in 
many ledges; it is all thin-layered, a little shaly, brownish below and greenish 
near the top of the hill; and the dip is gentle, northerly. South of the first sum- 
mit south of the Loyalsock is a slight hollow with ledges of the same sand rock 
with the same dip on the northern side, and on the top of the next summit to the 
south bits of red iron ore are exposed in the road with a quantity of blue shaly 
sandstone lying near it. On the south side of this second summit from the Loyal- 
sock there is plainly an outcrop of the lower pebble rock. The ground rises 
gently, with some small hollows here and there for half a mile from the last 
mentioned summit, and there is exposed a broad flat ledge of pebble rock with 
a decided but gentle northerly dip (perhaps three degrees) plainly passing 
under the sand rocks to the north. The whole thickness here of these sand- 
rocks would seem, at a guess, to be some 200 or 250 feet. Still further south 
on the turnpike, after passing over the rough outerop of the lower pebble rock 
with low cliffs and huge blocks on the north side of Loptis Creek, with a dip 
of perhaps ten degrees, and again north of Painter Den Run, with a gentle 
northerly dip, the red shales of XI with iron ore at the top, are clearly exposed 
to a thickness of perhaps fifty feet on the south side of Spring Brook, about 
eight miles south of Shinersville ; and this brook cuts down even deeper, into 
a greenish gray sand rock. The lower pebble rock crops out for a mile or so 
south of these red shales as far as the hill side south of Bear Swamp Run, and 
lies in great blocks, with here and there a small ledge in place in the road 
which shows apparently a very gentle southerly dip. South of this appear 
the sand rocks of Long Pond, that continue along the turnpike for three miles 
with little or no dip in any direction but much cross-bedded. They are 
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followed for a mile on the south by the lower pebble rock, which is followed 
at the brow of the North (or Alleghany) Mountain by the red shales of XI, 
and these below by a greenish gray sand rock. The sand rocks of Long 
Pond amount to a thickness of about 190 feet, according to arough leveling 
from an exposure of the lower pebble rock, three quarters of a mile south-east 
of the Pond, to the top of a hill a quarter of a mile north-east of the Pond. 
The:upper seventy feet of these sand rocks are, atleast in part, greenish in 
color, the lower 120 feet are mostly light brown or sometimes white. The iron 
ore has been proved by digging and boring about sixty feet above the lower 
pebble rock, and it has about fifteen feet of blue shaly sand rock below it, that 
grows black towards the bottom, and seems to haye true coal slate below it in 
some places and yery dark sand rock for a few feet below that. The lower 
pebble rock here seems to be some seventy feet thick ; some of its layers turn 
into sand rock in parts; and some thirty feet below the top is an irregular bed 
of coal slate that varies from nothing up to perhaps eighteen inches in thick- 
ness and has sometimes a few inches of coal. 

The apparent correspondence of this coal with a thin coal bed within the 
upper pebbie rock, at Birch Creek, and the discovery of the coal slate near the 
iron ore, and the general close resemblance of the sand rocks to those of the 
productive coal measures, together with the statements in the State Report of 
the thickness of the Great Conglemerate in this region, led very naturally to 
the belief that the pebble rock at Long Pond was the same as the one at Birch 

Jreek, that it was, in fact, the whole of No. XII, and that the sand rocks of 
Long Pond were those of the productive coal measures, and contained, like 
those of Birch Creek, a five foot coal bed near the bottom, and a thirteen foot 
one some fifty-five feet higher up. The lower 150 feet of the Long Pond sand 
rocks have been, however, pretty thoroughly proved by borings and other ex- 
posures to contain no coal bed. 


October 29th. 
Mr. Cassin, Vice-President, in the Chair. 


Seventeen members present. | 

Chas. W. Matthews was elected a member. 

On favorable reports of the Committees, the following papers were 
ordered to be published: 


Notes on a Collection of California MYRIAPODA, with the Descriptions of 
New Eastern Species. 


BY HORATIO C. WOOD, JR., M. D. 


The California specimens, herein noted, were collected by my friends, Dr. 
George H. Horn, late Surgeon United States Volunteers, and Mr. William M. 
Gabb, of the State Geological Survey, who generously gave them to me. It 
will be noticed that certain species, which were assigned in my monograph 
to Georgia, are included in the collection. Yet I do not believe that the 
geographical range of these species is by any means so extensive. All the 
specimens alluded to as described formerly as natives of Georgia, were col- 
lected by Dr. Le Conte. That gentleman informed me, whilst preparing my 
extended memoir, that he had made collections both in Georgia and California, 
and presented them to the Academy of Natural Sciences. There was but a 
single bottle to be found in the cabinet with the doctor’s name attached, and 
that was labelled Georgia; consequently I concluded that the California spe- 
cimens were missing. “here can be no mistake as to the localities assigned 
to the various species in the present paper, and it seems most probable that 
Dr. Le Conte’s specimens of Californian myriapods were emptied by some 
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one into the bottle containing the Georgian species, and that such as are herein 
noted are strictly Californian types. 


Gen. MECISTOCEPHALUS. 
M. QUADRATUS, N. sp. 

M. saturate aurantiacus, venuste politus; capite sparse distincte punctato; 
antennis sparse pilosis; labio distincte punctato, medio sulcato; mandibulis 
distincte punctatis, intus denticulis parvis duobus armatis; suturis sterno- 
episternalibus et scuto-episcutalibus conspicuis; scuto postremo triangulare ; 
pedibus utrinque 51. 

The head is rather large. The cephalic segment is slightly narrowed from 
near the front posteriorly. The punctations, both on the upper and under sur- 
face of the head, are mostly arranged in longitudinal series; they are much 
more numerous on the under surface; there is a transverse row of them on the 
anterior border of the cephalic segment. The mandibles are furnished, on 
their inner margin, with two minute distant denticules; upon the labium at 
their base is a minute black dot. The scuto-episcutal sutures are very dis- 
tinct, and communicate at their bases so as to leave a central quadrate islet. 

Length, about an inch and a half. 

Hab.—Los Gatos, Coast Mountains. 


Gen. GEOPHILUS. 
G. Lzvis, Wood. 

Three specimens from the Santa Cruz Mountains, agreeing in all important 
characters with Dr. Le Conte’s specimens supposed to have been collected in 
Georgia. The only difference is that there is not, in any of them, a ventral 
median line; some of them have central sternal indentations, which may be 
considered rudiments of such a line. 


Gen. BOTHROPOLYS. 
B. xant1, Wood. 
Specimens from San Jose, California, and Santa Cruz Mountains, agreeing 
well with published description. 


Gen. SCOLOPOCRYPTOPS. 
S. sprnicaupa, Wood. 
Specimens from San Jose, agreeing with published description, except that 
the head is scarcely profoundly punctate, and the scuta not rugous; from Los 
Gatos Mountains, agreeing well. 


Gen. STRIGAMIA. 
S. pzyiees, Wood. 
Specimens from Santa Cruz Mountains and Los Gatos, Coast Mountains, 
which exhibit no specitic differences from the specimens said to have been col- 
lected in Georgia by Dr. Le Conte. 


S. GRACILIS, sp, nov. 

S. saturate olivacea, gracilis, elongata; capite sparse punctato; segmento 
cephalico elongato; antennis mcdice longis; Iabio sparse punctato, medio 
leviter canaliculato; mandibulis parvis, intus denticulo parvo armatis; scutis 
nonnihil rugosis; sternis suturis sterno-episternalibus et depressione mediana 
instructis ; pedibus utrinque 96, modice longis. 

The body of this geophilid is very long and slender. The head and mandi- 
bles are sparsely pilose. The color is dirty olive, approaching a slate; the an- 
tennz are more of an orange. The mandibles are furnished on their inner 
margin with a single small tooth. The scuta have frequently a somewhat ob- 
Solete central depression; they do not have the sutures well marked, but are 
more or less irregularly wrinkled. The last pair of feet in the single specimen 
I have seen are large and massive ; their coxal joint is not pitted. 

Hab.—San Jose. if 
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S. INERMIS, Sp. nov. 

S. aurantiaca; corpore valde depresso, antico modice angustato ; capite mo- 
dice magno; segmento cephalico triangulare, modice lato; antennis brevibus, 
submoniliformibus, haud acuminatis; mandibulis parvis, haud denticulatis 
sternis depressione mediana instructis ; pedibus crassis, brevibus, utrinque 115; 
scutis brevibus sine suturis. 

The labium is strongly narrowed posteriorly by the very large basal joint of 
the mandible encroaching on it. In general appearance this species closely 
resembles G. txniopsis, Wood, from which it is separated by the wide disparity 
ef the number of joints. The cox of last pair of feet are not pitted. 

ffab.—Santa Cruz Mountains, California. 


Gen. POLYDESMUS. 
P. Haypenranus, Wood. 
Specimens from the Santa Cruz Mountains, agreeing well with the published 
description. 


P. DISSECTUS, sp. nov. 

P. olivaceus?; scuto anale parvo, triangulare; appendicibus masculis maxi- 
mis; spina terminale magna, robusta, intra pilosa, ultima in spinulis 4 secta. 

The specimens which I have seen have either lost their color from long con- 
tact with alcobol, or else are individuals which have recently shed their skins. 
The pattern of coloration is therefore not to be made out with certainty. The 
lateral lamine evidently differ in color from the remainder of the scutum. The 
male genital appendages are large. They are robust and very hairy. The ter- 
minal spines are robust, and so placed at right angles to the rest of the part as 
to be nearly horizontal and anteriorly divergent. They are furnished on their 
inner surface with numereus long rigid hairs. Hach spine in its distal third is 
divided into two parts, and the upper of these (the one nearest the body) con- 
sists of a sbort, robust, curved precess, which is opposed to the lower part much 
as the thumb is to the fingers. The lower division is much the larger, and is 
terminated by a short, inconspicuous, blunt process and three spines; of the 
latter, the lowermost is broad, thin, obtuse, and as it werejtwisted on itself; the 
other two are sub-cylindrical, acute and simply curved, the larger of them is 
slightly sabre-shaped. 

This species belongs in the group Fontaria. 

Hab.—F ort Tejon. 


Gen SPIROBOLUS. 
S. uncigervs, Wood. 
A number of specimens, agreeing well with the published description, ex- 
cepting that they are much darker in color. 
Hab.—San Jose, Fort Tejon. 


Gen. JULUS. 
J. Orngonensis, Wood. 
Hab.—Fort Tejon, San Jose. 


Gen. CRYPTOPS. 
C. ASPERIPES, sp. nov. 

C. aurantiacus; antennis 19 articulatis; pedibus postremis dilute aurantia- 
cis, modice rebustis, longissimis, spinulis acutis nigris numerossimis armatis ; 
appendicibus analibus lateralibus truncatis, profunde punctatis, spinulis pau- 
cis instructis. 

Long., une I. 

The color of this strange little animal is orange, mostly somewhat deeper on 
the head and lighter on the feet. The labium is convex, rather short, and 
edentate. The mandibles very long. The cephalic segment has a dark, more 
or less concentric marking. The scuto-episcutal sutures are well marked, and 
there is in many specimens a central line. The antenne have 19 joints each, 
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and the latter are so short and broad that they are almost moniliform. The 
hindmost two or three pairs of feet are roughened by small black acute spines, 
which are especially pronounced on their femora and tibiz. The last pair are 
very much longer than any of the others and, when preserved in alcohol, the 
last three joints are bent into the form of a triangle, so that the terminal claw 
rests on the tibie-tarsal articulation, pointing inwards; the femora and tibie 
are almost covered with the very numerous black spines. In most specimens 
there is a sharp black spinule on the upper posterior angle of the lateral anal 
appendages. Iam indebted to Prof. Leidy for my specimens of this species. 
He caught them in the woods on the Alleghanies of Montgomery County, Vir- 
ginia. 
Gen. LITHOBIUS. 

L. BILABIATUS, Sp. Nov. 

L. brunneus; segmento cephalico sparse leviter punctato, late subcordato, 
margine postico elevato; antennis modice longis, nonnihil pubescentibus ; 
ocellis utrinque 13; labio antice producto, sine laminis dentalibus distinctis, 
cum lateribus sejunctis usque ad basem; dentibus sejunctis 4—6; scutorum 
marginibus posticis rectis, angulis haud productis; pedum pare postremo in 
mare magno, processibus magnis duobus utrinque armato. 

The general color of this species is a dark brown, with the labium and feet 
lighter, somewhat approaching ferruginous. In the male the last segment with 
its appendages is much lighter than the rest of the body. The cephalic seg- 
ment is very broad in the male, much broader than the anterior portion of the 
body. The labium is produced forward in such a way that there are no dis- 
tinct dental lamine. The two halves are separated or merely joined by a mem- 
brane almost to their base. Anteriorly they are very close to one another, but 
then separate so as to make an elliptical opening closed by a thin membrane 
and a little ligula-like process projecting on the superior portion. The styliform 
appendages of the anal segment appear to be wanting in the male. The mar- 
gins of the scuta are remarkably straight, the angles generally rounded, so that 
they are not all emarginate. The feet generally are robust and somewhat 
compressed. In the male the hindmost ones are very large, the coxe short, the 
thigh short with the distal internal angle prolonged into a well-pronounced 
process surmounted by numerous spines; the next joint is large, with a long, 
robust, curved process projecting inwards from its proximal third, and also a 
small, nearly cylindrical one on its distal inner angle. 

In the female the next to last pair of feet is larger than those anterior to it ; 
the last pair long, cylindrical, still larger, without processes, but with numerous 
spines on the enlarged distal end of the thigh. I am indebted to the well- 
known entomologist, Mr. Walsh, of Rock Island, Illinois, for a male and 
female of this species, by whom they were captured in the vicinity of his 
home. 

Length, 2 an inch. 


Note on GEOTRYGON SYLVATICA, Gosse. 


BY RICHARD HILL. 
(Communicated by Thomas Bland, New York.) 


Spanish Town, Jamaica, 7th June, 1867. 
To THomas Bianp, Esq.: 

My Dear Sir:—In examining, the other day, our large ground dove, found 
only in solitary places in our mountain forests, (the bird familiar to you by 
the name of the mountain witch, but so named less from the beauty of its 
coloring than from its mysterious movements—moaning in the underwood,) it 
struck me that, in habits and contour, it had an apparent relation to the ex- 
tinct Dodo, the Didus ineptus of naturalists. A careful examination of the only 
remains of the Dodo,—the head and foot in the British Museum,—establishes 
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that it was one of the Columbide. Our mountain ground dove is the Geotry- 
gon sylvatica of Gosse. Its habits are solitary; it is of a thick, heavy form ; 
seldom seen on the wing; feeds on the ground, and has a moaning coo. 

The Geotrygon sylvatica varies in plumage from light bright tints toa sombre 
blending of bronze and claret-purple. It is drab colored on the head, varying 
from blue to dull yellow. The feathers fall into a kind of hood, and the 
plumage of the breast to the legs is edged so as to appear scaled. A scaled 
feathering prevails in all the under plumage. It resembles in this peculiarity 
the Carpophaga of Eastern Australia; a style of feathering rare in doves, but 
characterizing the Dodo. Our bird is such a lover of solitude that it is seldom 
seen; few know its habits, beyond the lonely moaning and the uncertain 
movements that render the tracing of it difficult in the forest. 

Our bird is the largest of our doves; as big as a pullet. The bill has con- 
siderable curvature and fleshiness, large and strong. It would be easy, by 
studied exaggeration of the rounded heavy contour, with the pigeon beak, and 
the dumpy goose-shape, to make out the Dodo-form, between the figures of 
Bontius and Leguat. We have only to elevate it into its habitual stride, and 
we have the stateliness and grace in Leguat’s description of the solitary bird 
of the Island of Rodrigo. That description is just our mountain-witch, grown 
to the size of a turkey. 

Our bird is noticeable for its rasorial scratching, if that habit be correetly- 
reported. It is said to take in occasionally such molluscous food as the snail,. 
with the eggs of termites. Mr. Gosse’s information relative to mollusks is 
very precise. He detected the snail among the contents of its craw. This is. 
a great deviation from the pigeon character. Pigeon food only varies from 
grain by the occasional mixture of the young shoots of such succulent herbage 
as turnip tops. 

Sir Hans Sloane has in his manuscript notes an observation made by L’Hs- 
trange on the living Dodo. It is introduced as an annotation by Wilkins in 
Pickering’s edition of Sir Thomas Brown’s “ Vulgar Errors.” ‘ About 1638 as I 
walked London streets I saw the picture ofa strange fowle hong out upon a cloth, 
vas* and myselfe with one or two more Gent, in company went in to see 
it. It was kept in a chamber, and was a great fowle somewhat bigger than the 
largest Turkey Cock and so legged and footed, but stouter and thicker, and of 
a more erect shape, coloured before like the breast of a young cock Fisan 
(pheasant) and on the back of dunn or deare colour. The keeper called it a 
Dodo and in the ende of a chimney in the chamber there lay a heape of large 


pebblestones whereof hee gave it many in our sight, some as big as nutmegs.”’ 
Yours, &c., Ricwarp Hi. 


November 5th. 
The President, Dr. Hays, in the Chair. 


Thirty-two members present. 


Prof. E. D. Cope presented to the Academy specimens of four extinct species 
of Mammalia, which were discovered by Jas. T. Thomas, in the Miocene de- 
posits of the Yorktown epoch in Charles Co., Maryland. 

The first was a species of the genus Eschrichtius, to which the recent hump- 
back whale is allied, of a species not previously known. It was called E, 
CEPHALUS Cope. The remains preserved were a considerable portion of the 
muzzle, both rami of the mandible, several vertebrae, and a considerable 
number of pieces of the hand, with ulna, humerus, etc. Other specimens, 
previously presented to the Academy, probably belonging to the same species, 
were some cervical and dorsal vertebra, portions of cranium and os petrosum 


* The name is in part erased, perhaps it was Gervas, for Gervas Hollis, the antiquary. 
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from Yorktown, Va., and os petrosum from Tarboro’, N. Ca. The mandibular 
rami measured 9 ft. 4 in. and were referred to an individual 31 ft. long. They 
were compressed, and with a narrow superior ridge, without nutritive foramina. 
The hitherto known Miocene Whales—Balaena priscaand B. palaeat- 
lantica of Leidy—founded on portions of the mandibular rami, were much 
less compressed, were furnished with numerous marginal nutritive foramina, 
and the B. pris ca was without superior ridge. The anterior cervical ver- 
tebre were transverse quadrate. The arms were much shorter relatively 
than therecent M.longimanaand M. osphyia of the American coast. 
Mandible with a low coronoid process. 

The second, named RHABDOSTEUS LATIRADIX Cope, was a peculiar genus near 
the Delphinide, allied to Priscodelphinus Leidy, and perhaps Platanista of the 
Ganges. Characteristic of it was a muzzle formed of the usual elements 
but entirely cylindrical, the alveolar series approximated underneath, and 
ceasing near the middle. Beyond this the muzzle was prolonged like a cylin- 
drical beak of a sword fish, or Coelorhynchus, and probably much farther 
than the mandible. Alveole longitudinal fragmentary specimens of this 
muzzle had been found by the discoverer 2-5 feet in length. 

Thirély, a fragment of the muzzle, including the proximal portions of the 
maxillary bones, with molars, and the canine teeth of the SquaLoDON aTLAN- 
ticus (Leidy). As the Miocene representative of the larger species of the 
Eocene period, it was shown to possess a close affinity to the Miocene Squa- 
lodon grateloupii (Gery.) of Malta and France. The double serration 
of the molars and their deeply divided compressed fangs were features in which 
it differed from its congener. 

SguALopDoN MENTO Cope was characterized from four molar teeth, which 
were between two and three time as large as those belonging to the Squalodon 
wymanii(Phoca of Leidy) with similar short incurved crowns, but much 
more rugose. One molar had a smooth compressed fang, which was little 
curved and with groove on each side. The fangs of the others were weathered, 
not grooved, curved and acute. 


November 12th. _ 
The President, Dr. Hays, in the Chair. 


Thirty-two members present. 

The following was presented for publication : 

An addition to the Vertebrate Fauna of the Miocene Period of the 
Uuited States. By Edward D. Cope. 

The death of Prof. Michael Faraday, correspondent, was announced. 

Dr. Le Conte made remarks, illustrated by specimens, upon the 
tertiary coal-beds of New Mexico, in the vicinity of the Rocky Moun- 
tains, and upon the cretaceous coal-beds of the Rio Grande Valley. 
Both regions were regarded by him as capable of supplying abundaut 
fuel for railroads, metallurgic and manufacturing purposes. He also 
mentioned beds of lignite coal, in the vicinity of Denver, of great thick 
ness—from 11 to 16 feet—free from impurities. 


November 19th. 
The President, Dr. Hays, in the Chair. 


Thirty-four members present. 
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November 26th. 
The President, Dr. Hays, in the Chair. 


Thirty-three members present. 

The following gentlemen were elected Correspondents: 

Mr. W. 8. Bingham, of Boston ; Prof. O. Root, of Utica, N. Y., and 
Col. E. Jewett, of Utica, N. Y. 

The following were elected Members : 

Messrs. Hdw. R. Murphy, Lloyd P. Smith, F. A. Hassler, G. Y. Shoe- 
maker and Matthew Newkirk. 

On favorable report of the Committee, the following paper was 
ordered to be published : 


Notes on a Collection of MAMMALS from Arizona. 
BY ELLIOTT COUES, M. D., U.S. A. 


Circumstances have unavoidably delayed, until now, the preparation of the 
present article, needed to complete the record of the zoological collections 
made by the writer in Arizona during 1864 and 1865. Articles upon the 
Coleoptera, by Dr. J. L. Le Conte; upon the Batrachia and Reptilia, by Prof. 
KE. D. Cope; upon the Cheiroptera, by Dr. H. Allen; and upon the Birds, by 
the present writer, have already appeared in these Proceedings. The few fishes 
collected were unfortunately destroyed in transitu. The plants, collected 
jointly by Dr. E. Palmer and the writer, still remain in the hands of Dr. Geo. 
Engelmann, of St. Louis, to whom they were transmitted for examination and 
identification. These collections, taken together, may be considered to repre- 
sent, in a measure, the more prominent features of the fauna and flora of the 
Territory. 

The classification and nomenclature here adopted is that of Prof. Baird’s 
“Mammals of North America” (Pacific Railroad Report, vol. viii.) A general 
sketch of the Quadrupeds of Arizona, by the present writer, has already ap- 
peared in the “‘ American Naturalist,” vol. i., Nos. 6, 7, 8 and 10. 


CHEIROPTERA. 
VESPERTILIONID 2. 7 


1. VESPERTILIO SUBULATUS, Say. 
Several specimens. An abundant and generally distributed species. 


2. VESPERTILIO MACROPUS, n. 8., Allen, Pr. A. N. S., Phila., Aug., 1866, p. 288. 
One specimen, Colorado Desert, near Fort Mojave ; taken in broad daylight, 
a3 it was capturing insects over a small pool. 


3. ANTROZOUS PALLIDUS (Le Conte), Allen. 

Several specimens. An abundant species in the Colorado Valley and south- 
ern portions of the Territory; particularly numerous at Fort Yuma, 

Other species of this family, found in Arizona, according to Dr. Allen, are : 
Lasiurus cinereus, Vespertilio lucifugus, V. evotis, V, nitidus, and Corynorhinus 
macrotis. : 


CARNIVORA. 


FELID. 
4, Feuis concotor, Iinn. 
One specimen, a fine hunters’ skin, measuring 6} feet from tip to tip. This 
animal is generally distributed, but of rather unfrequent occurrence, 
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5. Lynx rurus, Rafinesque, var. maculatus. 
Several specimens. Of frequent occurrence, particularly in the vicinity of 
Fort Whipple. 
CANIDAG. 


6. Canis LaTRANS, Say. (C. frustror, Woodhouse.) 

Numerous specimens. The most abundant of the larger mammals of the 
Territory, and very generally distributed. It is particularly numerous in the 
vicinity of the settlements, and very annoying. Numbers may be readily de- 
stroyed by poison, as is frequently done. The pelage in winter is fuller and 
softer than in summer, and chiefly black and grayish-white, losing the tawny 
and rufous which it has in the latter season. Reproduction occurs in May or 
June, five or six young being ordinarily brought forth, in rocky, secluded 
places. The species is frequently precluded from indulging its carnivorous 
tastes, and compelled to subsist, in great measure, upon fruits and berries. 


7. Canis occipenTALis, Rich., var. griseo-albus. 

Several specimens, taken at Fort Whipple in winter, are referrible to this 
variety. The skins make very beautiful robes. No black or tawny individuals 
were observed. The species is generally distributed over the Territory, though 


by no means so abundant as the preceding. 


8. VOLPES VirRGINIANUS, Richardson. 
Three examples. The species is of common occurrence. No red foxes were 


met with. V. macrourus and V. velox may possibly be found in the Territory. 


ORSID. 


9. Ursus Horrtpinis, Ord. 
One specimen, a quarter-grown cub, killed with its dam in the San Francisco 


Mountains. The species is of common occurrence in that locality. 


RODENTIA. 
SCIORIDZ. 


10. Sciurus Asertn, Woodhouse. 
S. dorsalis, Woodhouse. (Pre-occupied.) 
S. castanonotus, Baird. (Without ear-tufts.) 
Three specimens, San Francisco Mountains. A large and very beautiful 


species, abundant, and a characteristic of the pine-covered mountainous por- 
tions of the Territory. 
11. Sciurvs ARIzONENSIS, n. s., Coues, Am. Naturalist, i., 1867, p. 357. 

One specimen, Fort Whipple, Dec. 20, 1865; type of the species as described 
l.c. No other examples met with. A gray squirrel, resembling the common 
Eastern species, but smaller, the tail longer and broader, and distinctly tricolor 
below. 

In addition to the two preceding species S. Frémontii, Aud. and Bach., is 
believed to occur; and S. fossor, Peale, from California, may possibly reach 
the Colorado Valley. 

12. Tamas DORSALIS, Baird. 

Numerous examples. An abundant species throughout the Territory. 
Closely allied to, but readily distinguishable from the other recognized species. 
It lives chiefly, or wholly, in rocky, broken localities. 

13. SPERMOPHILUS BEEcHEYI, Cuvier. 

Two examples. This species ranges into Arizona from California, but is 
there by no means so abundant as in the last mentioned region, where, in a 
measure, it represents the prairie dog of the plains, both in numbers and in 
habits, and proves a great pest to the farmers. 
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Other Arizonian Spermophili are: S. grammurus, Say, in the southern por- 
tions; S. tereticauda, Baird, in the lower Colorado Valley; S. Harris, Aud. and 
Bach.; and probably also S. lateralis, spilosoma, Mexicana. 


14. Cynomys Guynisont, Baird. 

One specimen, taken near the San Francisco Mountains, July, 1864. This 
rare species was there found living in colonies like those of C. ludovicianus, 
only of smaller extent. The general habits of the two appeared very similar. 


15. CASTOR CANADENSIS, Kuhl. 

Although no specimens of this animal were actually collected, it was fre- 
quently seen, andis included here for the purpose of remarking upon its great 
abundance on nearly all the streams of the interior of the Territory. Its pres- 
ent numbers are doubtless owing to the fact that, of late years, it has been but 
little, if at all, molested by trappers, whom Indian hostilities have prevented 
from penetrating to its haunts. 


SACCOMYIDZ. 


16. THomomys FuLvus (Woodh.) Baird. 

Two specimens, Fort Whipple. The most abundant and characteristic spe- 
cies of the subfamily Geomyine, and generally distributed over northern and 
central Arizona. It is almost wholly subterranean and nocturnal in habit. 
The small piles of soft, moist earth, seen all over the fertile grassy portions of 
the Territory, are thrown up by this animal in digging or extending its bur- 
rows; and are particularly numerous in the vicinity of clumps of oak. Two 
other species, 7. bulbivorus and TL. wumbrinus probably occur in southern and 
western Arizona. 


17. Dieopomys Orpu, Woodhouse. 

Numerous specimens of this very abundant animal, the ‘kangaroo rat” of 
the inhabitants; from Fort Whipple and vicinity. This species seems suscepti- 
ble of a semi-domestication, like the true Mures; and, together with a species 
of Hesperomys, is very common in the storehouses and granaries of Prescott 
and Fort Whipple, where they readily produce their young. Ordinarily it 
lives in brush heaps, under fallen logs, etc., as well as under ground. The 
young are brought forth in May and June; but two or more litters may be 
produced, especially when the animals are living in places protected from the 
weather. The young are at first nearly gray, showing little of the clear fawn 
of the adults. The ordinary mode of progression with these animals is the 
same as that of other small rodents; but the movements upon all-fours are 
changed to a series of vigorous leaps when the animals are alarmed. 


18. PERoGNATHUS FLAVuS, Baird. 
One specimen (Fort Whipple) of this rare and diminutive rodent. Two 
other species, P. parvus and P. penicillatus, also occur. 


MURIDA. 
MURIN.A. § (Sigmodontes.) 


19. HesprrRoMYS BREMICUS, Baird. 

Numerous specimens, both old and young, determined to be this species by 
Prof. Baird. It is the characteristic species of the vicinity of Fort Whipple, 
where it is semi-domesticated, and, in a measure, plays the part of the house 
mouse, living and breeding in numbers in buildings. Several other closely 
allied species of this difficult genus probably also occur, as well as one or 
two of the genus Reithrodon. 


20. NroroMa MBXICANA, Baird. 

Several examples. A very common species throughout the Territory, living 
indifferently under ground or rocks, in brush heaps, or in low scrubby trees. 
It is an important article of food with the Indians, 
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Among the true Mures, or “Old World rats,’ two species have been im- 
ported into the settlements along the Colorado River, Mus decumanus and M. 
musculus. Apparently, however, they have as yet hardly penetrated to the in- 
terior of the Territory. 


ARVICOLIN A. 


21. ARVICOLA ? 

Fragments of an undetermined species, taken from the stomach of a large 
hawk, shot at Whipple. The genus appears to be very poorly represented in 
the number of its individuals as well as of its species. 


22. FIBER ZIBETHICUS, Cuvier. 
Skins, sewn together to make arrow-cases, taken from the Apaché Indians. 
The species seems to be common on some of the waters of the Territory. 


LEPORID. 
23. Lepus cALLoTis, Wagler. 

Three specimens, Fort Whipple. The “jackass rabbit,” as the species is 
called, is very abundant throughout the Territory. Believed to be the only 
large hare ascertained to inhabit the Territory, though the occurrence of one 
or two other species, particularly LZ. Californicus, may be anticipated. 


24. Lepus ARTEMISIA, Bachman. 

One specimen, Beall’s Springs, Western Arizona. A very abundant species 
throughout the Territory. Jn the northern portions, at least, it changes its 
pelage somewhat in winter, losing in great measure the tawny or fulvous, and 
becoming of a grayish hue, with some parts nearly white. Such a change has 
not been observed to take place with ZL. cailoizs. 


25. ERETHIZON EPIXANTHUS, Brandt. 
One specimen, from the Colorado Chiquito, a locality where the species seems 
to be particularly abundant. 


RUMINANTIA. 


CER VIDA. 
26. CERVUS MACROTIS, Say. 

One skin of a doe, taken in October, when the summer coat has been re- 
placed by that of winter. The latter is thicker and fuller, and of a much more 
uniform mouse-gray. At this season the antlers of the males are well-grown. 
They differ in some essential points from those of C. virginianus. These deer 
inhabit the open woods and chapparal. A second species, known to hunters 
as the ‘white-tailed deer,” occurs, but rarely. The black-tailed still continues 
to be very abundant in all situations suited to its habits; and its flesh and hide 
are important items in the domestic economy of both settlers and Indians. 


27. ANTILOCAPRA AMERICANA, Ord. 

Several pairs of horns, and skins of the head, stuffed by the Indians to be 
used as decoys. Both the present species and the black-tailed deer are 
hunted by the Indians by this means. One pair of horns, taken near Fort 
Whipple, are remarkable for the great breadth of the prong, which springs 
from the extreme base of the shaft, and for the unusual degree of apical curva- 
ture of the latter; the tip being bent over until it points directly toward the 
base of the horn, and its axis is brought quite parallel with that of the upright 
portion. The antelope is still common on all the open plains of the central 
and northern portions. 


28. Ovis MoNTANA, Cuvier. 

Horns of this species were often met with about the bases of cliffs and 
precipices. The animal appears to be much less abundant now thar formerly, 
and only inhabits the most rugged and inaccessible mountainous regions. 

The buffalo (Bos americanus,) which formerly inhabited the Territory, has 
for many years been quite extinct. 

[Nov. 
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December 3d. 
The President, Dr. Hays, in the Chair. 


Thirty-five members preset. 


Dr. H. Allen exhibited ten crania from the Morton collection, in which 
was seen the tertiary occipital condyle. This was situated in each instance 
upon the anterior border of the foramen magnum, was elevated, and more or 
less circular. It was thought the “condyle” (i. e. facet) was the result of 
the odontoid process of the axis extending higher, as well as the basilar 
process being thicker than usual. These conclusions were born out by the 
examination of a number of axes, in position, as well as disarticulated. In 
the former it was seen that the superior fasiculus of the transverse ligament 
often brought the apex of the process in relation to the occipital bone, even 
when no facet was formed; in the latter several specimens of the isolated 
bone had been secured, showing two distinct facets upon the odontoid pro- 
cess—the inferior one for the articulation with the atlas,—the superior for 
the “ tertiary condyle.” 

The following are the measurements of the most conspicuous facets : 


996. The facet is 13 m. wide, 8 long, with irregular but well defined borders ; 
the anterior wall is 4 m. high; asymmetrical,—the greatest portion to the left 
side of the median line. The*right border is furnished with anodule at its 
posterior part. The superior surface of the basilar process is furnished with 
a small spicule of bone. 

631. Facet 11m. wide, 7 m. long, slightly depressed, a little fuller upon the 
right than left side; asymmetrical, the greater portion to the right side of 
median line. The condyles are large with transverse constriction. 

1436. 8 m. wide, 8 long, slightly depressed. The left side has appended to 
its posterior part a sharply defined horn, which is curved forwards upon itself; 
asymmetrical—almost entirely to right side of median line. Upon either side 
of facet and immediately in front of the occipital condyle are placed two 
rounded nodules, the right of which is the larger. Condyle not constricted. 

1460. 13 m. wide, 9 long, sides regular, anterior portion slightly elevated ; 
alarge spicula, 5 m. Jong, extending from superior portion of basilar process 
downwards ; facet placed a iittle to the right side. 

93. 5m. wide, 3 m. long—not depressed—walls not elevated, yet the whole 
facet stands slightly above the level of the bone placed in median line. The 
occipital condyles are of unequal size. The left is 24 m. long and 14 m. wide 
at largest diameter. The right is 30 m. long, 14 wide at largest diameter, 
while the anterior portion is much more slender than that of the opposite 
side, running in advance of the facet ; facet in median line. 

569. The posterior part of the basi-occipital process 6m, thick, has towards 
its inferior surface a small circular depression measuring 5 m.x5m., defined 
by asharp edge which is better marked in front than elsewhere. The entire 
facet is to the left of the median line and entirely free from the posterior 
border. A smaller depression, having a diameter of 24 m., is placed upon the 
right side upon anterior edge of the free basi-occipital border. 


December 10th. 
The President, Dr. Hays, in the Chair. 
Thirty members present. 


Prof. E. D. Cope made some remarks on the contents of caves which abound 
in South-western Virginia. He stated that bones of all the recent mammalia of 
the country, including those of the Indians, were to be found in them, and 
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that the process of deposit was continually going on. He mentioned his 
discovery of the remains of the floor deposit of one or more extensive caves 
in the limestone ridge in Wythe Co., Va., which produces largely the ores of 
lead and zine. The roofand one side of the caves had been torn away subsequent 
to the period of deposit of the floor. The latter was of postpliocene age, 
and contained remains of mammals, birds, reptiles, amphibians, fishes and 
molluscs chiefly terrestrial. Among the first were tapir, peccary, deer, horse, 
small carnivora, shrews and several rodents ; together, sixteen species. The 
deposit extended eight miles in length. 

He also announced the existence of a postpliocene deposit in Charles Co., 
Maryland, near the Patuxent river, as indicated by the remains of the common 
peccary, a Manatus and a new carnivore of the genus Galera. 


December 17th. 
The President, Dr. Hays, in the Chair. 
Twenty-three members present. 


December 24th. 
The President, Dr. Hays, in the Chair. 
Sixteen members present. ° 
The fellowing papers were presented for publication : : 
“ A Review of the species of Amblystoma.” By E. D. Cope. 
“On the Genera of fresh-water Fishes Hypsilepis, Baird, and Pho- 
togenis, Cope, their species and distribution.’ By E. D. Cope. 
‘‘On the Distribution of fresh-water Fishes in the Alleghany Region 
of south-western Virginia.” By E. D. Cope. 
“ Fasti Ornithologie.” No. III. By John Cassin. 
The deaths of the following members were announced: Mr. Jacob 
Pierce and Mr. Richard M. Marshall; also Dr. Chas. Zimmerman and 
Rev. Dr. C. Dewey, Correspondents. 


December 31st. 
Mr. Vaux, Vice-President, in the Chair. 
Twenty-seven members present. 


On favorable reports of the Committees, the following papers were 
ordered to be published: 


An addition to the VERTEBRATE FAUNA of the Miocene period, with a 
Synopsis of the extinct CETACEA of the United States. 


BY E. D. COPE. 


The species below enumerated were collected by James T. Thomas near his 
residence in Charles county, Maryland, not far from the Patuxent river, in the 
beds of the Yorktown epoch, in places where they are exposed by the ‘cutting 
of various streams. The localities are twenty miles to the eastward of the out- 
crop of the eocene beds, and as those of the pliocene are ata considerable 
distance eastward of the eastern shore of the Chesapeake Bay, it is scarcely 
probable that there is any admixture of specimens from those formations. Two 
species in the collection of Galera and Dicotyles genera at present existing in 
South America,—the latter within our own limits also,—indicate the existence 
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of a post-pliocene deposit in the neighborhood, which has not been hitherto 
recognized. 

In the miocene region, the beds of shells are of considerable thickness, and 
are composed of immense numbers of closely packed individuals of many spe- 
cies, in a very good state of preservation. They are, however, less silicified, 
and therefore more friable than those of the great beds at Yorktown. 

The before-mentioned collection, which is now in the museum of the Acad- 
emy, contained the following species of molluscs, etc., for the identification of 
which I am indebted to my friend T. A. Conrad: 


Madrepora palmata Goldf., Cyclocardia granulata, 

Orbicula lugubris, Carditamera protracta, 

Ostrea trachydiscus, Con., sp. nov., Astarte exaltata, 

Ostrea thomasii, Con., sp. nov., Astarte undulata, 

Anomia multilineata, Astarte cuneiformis, 

Chama corticosa, Astarte perplana, 

Isognomon tortum, Mercenaria staminea, 

Pinna, Mercenaria cuneata, Con., sp. nov., 

Pecten madisonius, Lucina americana, 

Pecten jeffersonius, Lucina foremani, 

Pecten humphreysii, Lucina contracta, 

Pecten marylandicus, Dosinia acetabulum, 

Pecten clintonius, Dione staminea, 

Pecten virginianus, Dione marilandica, 

Pecten cerinus, Con., sp. nov., Pliorhytis centenaria, 

Axinea lentiformis, Sphzrula subvexa, 

Arca callipleura, Metis biplicata, 

Arca improcera, Glycimeris americanus, 

Noétia carolinensis, Fissurella redimicula, 

Corbula idonea, Zizyphinus bryanii, Con., sp. nov., 

Corbula pectorosa, Con., sp. nov., Lunatia catenoides, 

Cardium laqueatum, Scala pachypleura, C., 

Isocardia markoii, Turritella indenta, C., 

Tsocardia fraterna, Turritella alticostata, 

Crasatella undulata, Ecphora quadricostata, 

Crasatella melina, Bursa centrosa, Con., sp. nov., 

Crasatella marylandica, * | Balanus vulcanellus, Con., sp. nov., 

Balanus proteus. 

ELASMOBRANCHI. 


AETOBATIS, Miill., Henle. 


AETOBATIS ARCUATUS, Agassiz, Poiss. Foss. iii. Gervais, Paleont. Francaise, 
Tab. 
This species, figured by Gervais, has existed in abundance during the period 
of deposit of the miocene beds. Two or three other species of the genus have 
left their remains in the same, which will be characterized at some future time. 


AETOBATIS PROFUNDUS Cope, sp. nov. 

This species is represented by numerous separated plates of the inferior den- 
tal series. They are therefore curved, and attached to their laminiform roots 
at a strong angle. The species was smaller than the preceding, judging by the 
portions preserved. The band-like teeth differ in their masticatory surface 
being convex or rounded, not plane, and having a much less projecting and 
lip-like convex margin. Their curvature is less, and does not approach the 
angulation of the A. arcuatus, and the width is nearly uniform at all points, 
and not narrowed at the extremities as in the latter. The laminar portion is 
relatively longer, haying therefore a more extensive imbrication. 
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MYLIOBATIS Cuvier. 


The following are the first species of this genus which have been determined 
from the miocene age in the United States : 


MYLIOBATIS GIGAS Cope. ‘ 

This species is remarkable for the transverse extent of its median teeth, and 
its strong antero-posterior curvature. The latter is greater than the transverse 
curvature, which consists in the slope of the lateral dental series and of the 
extremities of the median teeth. Lateral teeth longer than broad, convex, in 
two rows. Median teeth well arched horizontally, but straight in their median 
portions, the length one-seventh the (straight) width. 

Total length 3 in. 8 lines; width of median series 3 in. 2:5 lines: Sutures 
straight; surface smooth. (Remains of two or three individuals in the col- 
lection.) Should the proportions of this species have been similar to those of 
the M. aquila of the Mediterranean, the extent of its pectoral fins would have 
been not less than nine feet. 


MYLIOBATIS PACHYODON Cope. 

This species, also of large size, approaches near to the M. h oFmesii Gibbes, 
and M.reglianus Agassiz. It differs from the former in its median series 
of teeth being transverse and scarcely curved, and in the inferior laminz being 
without V-like grooves ; and from the latter in the depth of median teeth be- 
ing half deeper in relation to the length, and in their greater trausverse con- 
vexity. The specimen on which the species is founded consists of the lateral 
portions of four median and the single row of lateral teeth. The great depth 
of the vaso-dentinal layer is only equalled in the M. holmesii. The M. 
stokesii Agass. and M. micropleurus Agass., which resemble it in 
some particulars, differ in possessing two lateral series of teeth. 

The lateral teeth are larger than broad. 
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The transverse extent of ‘the inte to a bint which appears by the inferior 
curvature to be the middic, is 16 lines; the series has therefore probably been 
narrow. 


MYLIOBATIS VICOMICANUS Cope. 

Specimens of two individuals represent this species, which is of somewhat 
smaller dimensions than the two preceding, though one of the large species. 
One plate, extending over twelve median teeth, is flat antero-posteriorly, and 
nearly so transversely; the sutures of the median teeth slightly concave medi- 
ally, and strongly convex at their extremities. Two lateral rows of teeth, 
which are longer than broad. Sutures straight. Vaso-dentinal layer shallow ; 
where worn down in an old specimen, the surface is punctate all over through 
the section of the vascular canals. 
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In the preceding three species the series of attaching lamine are arranged 
in series oblique to the base of each tooth. 
[ Dee. 
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RAJA Linneus. 
Rasa pux Cope. 

This species is represented by a dermal plate, which was originally covered 
by enamel, and probably supported a spine ; the latter, and a considerable por- 
tion of the former, have been lost. The form is unsymmetrically subpentago- 
nal, longer than broad. One extremity truncate, the other obtusely narrowed. 
Inferior surface concave flattened; superior rising to a small median plane, 
edges thin. Greatest elevation near the narrow extremity, where the spine 
stood ; a groove extends from the position of the latter to the margin. Surface 
indistinctly ribbed at right angles to the margin. Enamel with slightly wavy 
ribs, those near the centre much coarser than those near the circumference. 
Length of plate 15 lines; greatest width 12-75 lines; greatest depth 4 lines. 
A second plate, perhaps of the same species, differs in its narrower form ; it is 
without enamel. 


This ray was larger than any described from European tertiary. 


‘ NOTIDANUS Cuv. 


NoTIDANUS PRIMIGENIUS Agassiz, Gibbes. 
Fourteen teeth. 


NoTIDANUS PLECTRODON Cope, sp. nov. 

This species is represented by nine teeth, which are quite characteristic. It 
presents fewer denticles than any other species, and thus approaches distantly 
the N.recurvus of Agassiz. Large denticles but two, leaning obliquely in 
the plane of the root; the external denticle one-fifth the size of the median. 
Median denticle twice as high as broad at the basis, little inclined from the 
plane of the root; the cutting edge curved. Serrate edge very short, basal, in 


one specimen with no, in another four denticles. Section of root wedge- 
shaped. 
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Four teeth which I refer to amedian position in the jaws of this species, have 
no lateral cusps whatever, but approximate those of some species of Lamna in 
form. Crown rather slender, subcylindric and slightly constricted at the base 
of the enamel, which is convex vertically and transversely at that point. This 
convexity is very strong to the apex of the tooth; the other side is still more 
convex. The crown is also very oblique in one or both directions. It is per- 
fectly smooth, with lateral cutting edges. The latter disappears on the inner 
basis of the largest and most curved specimen. The enamel does not descend 
low on the outer face in the largest specimens. Tip little compressed ; narrowed. 
Greatest length, 8-25 l.; of crown, 6-25; of root transversely, 6 1. 


GALEOCERDO Miull., Henle. 


GALEOCERDO APPENDICULATUS Agass. 
GALEOCERDO LATIDENS Agass. 
GALEOCERDO ADUNCUS Agassiz. 
GALEOCERDO conToRTUS Gibbes. 
GALEOCERDO EGERTONI Agass. 
GALEOCERDO ? sp. aff. contorto. 


GALEOCERDO L&viIssimuS Cope, sp. nov. 

This species is indicated by a large number of teeth. It is of the type of G. 
aduncus, but is characterized by the shortness of the root transversely as 
compared with the elevation of the crown, the convexity of the inner face of 
the latter, and the total absence of denticulations in any portion. The crown 
is oblique, the inner margin vertical in nearly all the specimens, the basal cut- 
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ting edges short. The upper margin is not turned outwards, as in G. contor- 
tus Gibbes, and the section of both inner and outer faces everywhere convex. 
Base of the enamel inside either convex or plane; outer basis rising on the 
crown. Axis of medium spec. 5-251. Transverse extent of same, 6°75 1. 

The apex of the crown is not nearly so oblique as in G.aduncus, though 
the specimens are, as in other species, more or less oblique or depressed, accord- 
ing to the position in the mouth. The species appears to be well marked. 


SPHYRNA Rafin. 
SPHYRNA PRiIscA Agass. 
SPHYRNA ? spec. 
SpHyrNA MAGNA Cope. 

This species resembles in its dentition a small Oxyrhina, with the basal por- 
tion much prolonged laterally, and crenate. The crown in the specimens is 
slightly to markedly oblique, rather narrow and stout, slightly bent outwards, 
with sharp, and entirely smooth cutting edges. Both faces are convex, the 
outer much so, the inner with a slight groove at base. The root rather short, 
slightly concave below, and prominent behind. The basal portion bounding 
the least angle is separated by an incised notch. One specimen is larger, more 
oblique, and with longer basis. Total elevation of medium specimen 7 lines ; 
basis of same 6‘5 lines. Larger specimen, axis, 7-8 lines; basis, 9 lines. 

HEMIPRISTIS Agass. 
HEMIPRISTIS SERRA Agass. 
CARCHARODON Smith. 
CARCHARODON ? ANGUSTIDENS Agass. 
CARCHARODON MEGALODON Agass. 
OTODUS Agass. 
OToDUS oBLIQuUS Agass. 
OTODUS APPENDICULATUS Agass. 
OXYRHINA Agass. 
OxYRHINA XIPHODON Agass. 
OXYRHINA HASTALIS Agass. 
OxyYRHINA DESORU Gibbes. 
OXYRHINA SILLIMAN Gibbes. 
OXYRHINA MINUTA Agass. 
LAMNA Cuvier. 
LAMNA HOPEI Agass. 
LAMNA DENTICULATA Agass. 
LAMNA ELEGANS Agass. 
LAMNA CUSPIDATA Agass. 
Lamna ? SUBULATA Agass. 


TELEOSTEI. 


SPHYRANA Cuv. 
SPHYRENA SPECIOSA Leidy, Proc. Acad. Nat. Sci. 1856, p. 221. 


TESTUDINATA. 


TRIONYX Geoffr. 
TRIONYX CELLULOSUs Cope. 

Two small fragments of the carapace are all that represent this species. The 
sculpture is, however, exceedingly characteristic, and different from that of any 
either recent or fossil species known to the writer. [D 

ec. 


NATURAL SCIENCES OF PHILADELPHIA. 148 


The surface is marked by numerous closely placed pits, which are remarka- 
bly deep, producing the vesicular appearance of scoria. The resemblance is 
heightened by the irregular size of the pits. Edges of septa rounded. The 
fragments are unusually thick, indicating a species of large size. 
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TRIONYX sp. 

An uncharacteristic portion of the carapace, which exhibits larger and more 
regular pits, separated by wider partitions. The pits at one extremity are 
larger than those of the other, and the septa narrower. 


CHELONE Brongt. 
CHELONE sp. 

A proximal portion of the costal plate has a thickness of three lines, but 
rapidly thins out. Its surface exhibits transverse ruge at its proximal extre- 
mity ; elsewhere the ruge are longitudinal, and more distinct on one side than 
the other. 


CHELONE sp. 

Two fragments of the carapace of a large and convex species, each with a 
strongly marked groove for the margin of the dermal shields. The surface is 
without sculpture. 


CROCODILIA. 


THECACHAMPSA Cope. 


This genus resembles Crocodilus L., but differs in the entire hollowness of 
the external stratum of the crowns of the teeth, and their composition of closely 
adherent concentric cones. These internal cones, which number at least three, 
may be homologous with the included crowns of the successional teeth of 
other Crocodilia, but they must be regarded as functional in a physiological 
sense, since they compose the bulk of the crown of the tooth, within. They 
resemble in this respect Mosasaurus, and probably represent a genus near the 
Mosasauridz. In none of the specimens at my disposal is the root preserved, 
though the width of the basal margin of the crown in T. contusor indicates 
its probable existence. 


THECACHAMPSA CONTUSOR Cope. . 

This species is established on a single tooth. It is remarkable for its short 
conic form. The basis is circular, and its diameter is three-fifths the length of 
the tooth. The apex is rather acute and circular in section; it is directed to 
one side, and the tooth is slightly flattened on the inside of the curve. This 
face is bounded by a low obtuse ridge on each side, for the basal two-thirds of 
the crown, which are not distinguishable from a series of ridges which mark, 
at distances of a line, the basal three-fifths round the crown; they are less dis- 
tinct on the convex aspect, and are separated by concave surface. Instead 
of the cutting ridges of the genus Crocodilus, the apex is provided with a 
narrow flattened plane on each side. The surface of this portion, and of much 
of the convex face, is marked by a minute decussating or chevroned sculpture. 
Vertical length, 14-5 lines; diameter of base of crown, 8°5 lines. 


THECACHAMPSA SERICODON Cope. 

This species is based on a number of specimens of elongate conic crowns, 
which resemble to a considerable extent those of Crocodilus antiquus Leidy, 
of the same epoch. They differ from the T.contusor in their more com- 
pressed and elongate form, the presence of a sub-acute ridge on each side the 
apical three-fifths the crown, the absence of the lateral grooves, and the chev- 
ron sculpture. They are, on the contrary, minutely striate, and possess q silky 
lustre. 

Length of medium specimen, 16°5 lines; base of crown, 9 lines. 
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CETACEA. 


Premising that a number of species whose remains occur in the present col- 
lection must, for the present, be passed by, I append a list of the extinct Ceta- 
ceans described from North American formations, up to the present time: 


BALZENID 2. 


BALHNOPTERA PRISCA Leidy, Cope, miocene. Pr. A. N.S. 1851, 308. 
ESCHRICHTIUS CEPHALUS Cope, miocene. 

ESCHRICHTIUS LEPTOCENTRUS Cope, miocene. 

? BALZNA PALHATLANTICA Leidy, miocene. Pr. A. N. §. 1851, 308. 


DELPHINIDA. 


BELUGA VERMONTANA Thompson, Champlain. Nat. Hist. Vermont. 
DELPHINUS CoNRADI Leidy, miocene. Pr. A. N.S. 1853, 35. 
LopHOCETUS CALVERTENSIS Harlan, Cope, miocene. Trans. Nat. Acad. 
PRISCODELPHINUS HARLANI Leidy, miocene. Pr. A. N. 8S. 1851, 327. 
PRISCODELPHINUS ACUTIDENS Cope, miocene. 

PRISCODELPHINUS GRAND#&VUS Leidy, miocene. Pr. A. N.S. 1851, 327. 
RHABDOSTEUS LATIRADIX Cope, miocene. 


CATODONTID.. 


ORYCTEROCETUS CORNUTIDENS Leidy, miocene. Pr. A. N.S. i853, 378. 
ORYCTEROCETUS CROCODILINUS Cope, miocene. 

PHYSETER ANTIQUUS Leidy, pliocene. Pr. A. N.S. 1853, 378. 
OnTocETUS EMMONSII Leidy, miocene. Pr. A.N. S. 1859, 162. 


CYNORCIDZ. 


Cynorca PROTERVA Cope, miocene. 
SQUALODON DEBILIS Cope, pliocene. 
SQuUALODON WYMANII Cope, miocene. 
SQquaLopON MENTO Cope, miocene. 
SguALopoNn HOLMES! Leidy, pliocene. 
SQUALODON ATLANTICUS Leidy, miocene. 


BASILOSAURIDA. 


DoryopON PYGMAEUS Cope, eocene. 
DoryopDON SERRATUS Gibbes, eocene. 
BASILOSAURUS CETOIDES Geinitz, eocene. 


Descriptions and notes on many of the preceding are given below. 


ORYCTEROCETUS Leidy. 


This genus differs from Physeter in the extensive pulp-cavity of the teeth, 
and the absence of surface cementum. 


ORYCTEROCETUS CROCODILINUS Cope. 

This species is based on a tooth belonging to an individual of one-third or 
one-fourth the size of the known species O. cornutidens Leidy, but never- 
theless adult, as attested by the obliquely worn apex of the crown. The general 
form is that of an elongate curved cone, with flattened sides, and a broader 
convex face within the curve, and a narrower one on the outside. The tooth 
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is marked by numerous irregular transverse lines, similar to those frequently 
marking growth, and by longitudinal shallow grooves. The pulp-cavity ex- 
tends for two-thirds the length of the tooth, being thus relatively deeper than 
in the known species, and is also very large, thinning the external wall out to 
an open basis. In the known species the walls are relatively thicker, and for 
a considerable distance parallel to each other. The form of the tooth is in 
some degree similar to the crown of the canines of some crocodiles. There is 
no enamel on the teeth of Cetaceans of this genus. 
Total length, 2 inches 5 lines; long diameter at base, 8-25 lines; diameter 
at middle, 6 lines. 
RHABDOSTEUS Cope. 


This genus is either referable to a family not yet characterized, allied to the 
Platanistide and Delphinide, or belongs to the first named of these recent 
families. 

Premaxillary and maxillary bones forming a cylinder, bearing teeth on its 
proximal portion, and prolonged in its distal portion into a slender straight 
beak. Teeth with the enlarged crown separated from the fang by a con- 
striction. 

This is one of the most remarkable genera of Cetaceans, and may be com- 
pared to its affines as Xiphias is to other Teleostei. 


RHABDOSTEUS LATIRADIX Cope. 

A portion of the muzzle of this species, which is preserved, measures 12 in. 
7-5 lines in length, 12-5 lines in transverse, and 11 lines in vertical diameter 
at the base. The superior edge of the maxillary bone forms the external out- 
line, while the remainder of this element is entirely inferior. The palatine face 
is convex, and the alveolar series approximated. The alveole themselves are 
longitudinal, two in -75 of an inch, and separated from each other by spongy 
septa. The vomer does not appear in the portion of the muzzle at my disposal. 


Lines. 

Width of premaxillary ...........-.2scscssocesecesees ee naesoecean esse ccetey eset t oct ts 6 
s SUBEELOL GACC ARIA res cel cgon oe asnbe vo nuach ~¥e-teuanawnatcde veveesest se S00 
is palatine face Of MaRWAary: ..2.. eo. ccccces essecercercsensccececssecesese ses 4:5 


Three teeth are referred, with much probability, to this species. The fangs 
are from equal to to twice the length of the crowns, and are much compressed, 
widening downwards, and more or less prolonged at one inferior angle, in the 
same plane. The crown, compressed transversely to the root, and expanded 
above the base, straight or slightly curved in the direction of its plane. 
Enamel smooth, edges obtuse. The compressed fang corresponds to the longi- 
tudinal alveolus, while the transverse dilatation of the crown is similar to the 
form of those of Platanista. 


Lines. 
Length of largest specimen......... .. aan eaeieses cee ROCCO SCONCE BOSC 12 
ul OF CTOWD <ccccccs cccoseicescerscssesees SRICSON ACNE CORDA S COTO COR PALUBCOCCo 5 
Width! of: fang... scccsenveercocee Sores) onece SEC 9801709 CORN OLERD NEIgCOOE 3 


Jas. T. Thomas, the discoverer of this Cetacean, tells me that he has seen 
portions of the muzzle between two and three feet long. From the gradual 
acumination of the individual here described, the length of the muzzle alone 
might have been at least of that length. A slender piece, evidently a portion 
of the premaxillary of a smaller individual, is fourteen inches in length. Its 
posterior portion is deflected, as if to give place to the prenarial triangle, and 
its inner margin descends abruptly to the same. 


PRISCODELPHINUS Leidy. 

In this genus the muzzle is elongate and flattened, and furnished with cylin- 
drical fanged teeth, which extend throughout much or all of its length. The 
symphysis mandibuli is very elongate. The teeth have not been described. 
Delphinus canaliculatus von Meyer, from the Swiss Tertiary, appears to 
belong to it. (Paleontographica, 1856, p. 44). 
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PRISCODELPHINUS ACUTIDENS Cope. 

This species is represented by a single tooth, which is apparently that of an 
adult of much smaller size than either of the known species of the genus. The 
fang is straight, fusiform, and cylindrical in section. It is constricted imme- 
diately below the crown. The latter is curved conic, the face within the curve 
bounded on each side by a low but acute ridge, which extends from near the 
acute apex to near the base. Enamel polished, smooth. Extremity of fang 
acute, solid. 

Total length 7 lines; length crown 3-2 lines; diameter of base crown 1.4 
lines. 


LOPHOCETUS Cope. 


Temporal fossa truncated by a horizontal crest above, prolonged backwards 
and bounded by a projecting crest, which renders the occipital plane concave. 
The same crest prolonged upwards and thickened, each not meeting that of 
the opposite side, but continued on the inner margins of the maxillary bones, 
turning outwards and ceasing opposite the nares. Front, therefore, deeply 
grooved. Premaxillaries separated by a deep groove. Teeth with cylindric 
roots. 


LOPHOCETUS CALVERTENSIS. Delphinus calvertensis Harlan. Pontoporia calvertensis 
Cope, Proc. Acad. 1866. 

This species is near to the Pontoporias, but differs as above, so as to be 
referable to another genus. The form of the occiput indicates the insertion of 
powerful muscles, a condition which does not exist in any of the true Cetacea 
within the knowledge of the writer, excepting in Jnia and in Arionius, von 
Meyer, from the Swiss Miocene. The latter genus resembles it also in the su- 
perior truncation of the temporal fosse, but here all similarity ceases, for in 
Arionius the frontal bones are well developed, while in Lophocetus they are, 
as in true Delphinide, mere narrow transverse wedges. They are, indeed, 
much less developed than in Pontoporia, or even than in Inia. 

The resemblance to Inia is closest. The only feature which renders a gene- 
ric distinction certain is the cylindric form of the posterior alveole, which 
renders it probable that the teeth were not furnished with lobes as in Inia. In 
the latter the fangs have a transverse dilatation to support these. Harlan also 
states that but one and a half inches of the muzzle are broken away. If this 
be the case, the genus is short-muzzled and with the symphysis mandibuli not 
elongate. This is, however, exceedingly doubtful. 

In Lophocetus calvertensis the nasal bones are separated by a deep fis- 
sure. The maxillaries exhibit, on each side in front of the external nares, two 
oval, roughened surfaces, which converge behind the nares. These appear to 
be insertions, perhaps for cartilaginous crests, comparable to the bony roofs of 
Platanista, less probably, for muscles connected with the external meatus. 

The form of the muzzle is not as elongate as in the known species of Ponto- 
poria, and it is much expanded, proximally, instead of contracted, as in the 
latter. 

This dolphin approximated the larger white whales (Beluga) in size. 


ESCHRICHTIUS Gray. 


The genus Megaptera Gray embraces species of large size, living in the 
recent seas, known as the hump-backed whales. There are six species known, 
from different seas, of which one, Megaptera osphyia Cope, occurs on the 
Atlantic coast of the United States. An examination of some specimens of 
periotic bones and vertebra, from near Yorktown, Virginia, first indicated to 
the writer the existence of a supposed species ofthe genus, in the Miocene 
period, and it was mentioned in these Proceedings, 1865, 180. In the present 
collection the remains of an allied or the same species are preserved. These 
are, the premaxillary bones, nearly complete; the rami of the mandible, nearly 
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perfect ; the first, third, fourth, fifth and seventh cervical vertebre ; several 
caudal and lumbosacral vertebr, humerus, ulna, carpal bones and phalanges. 
The attachment of the epiphyses everywhere, indicate an adult animal. 

In the genus Megaptera the transverse processes and the parapophyses of 
the second and succeeding cervical vertebre are always separate, and not 
united at their extremities. Those of the second are usually very broad at 
their origins. The gular region is folded, and there is a knob on the back, 
representing the dorsal fin of the finner whales. 

The above-named specimens, however, appear to belong to the genus Esch- 
richtius, recently established by Dr. Gray. It is near to Megaptera, differing 
technically in the presence of an acromion* on the scapula. As this piece is 
wanting, I rely on another feature pointed out by Gray, the great size of the 
neural canal, as compared with the vertebral centra. In the fin-backed whales,. 
Balenoptera (Balenoptera and Physalus Gray), this author states its diameter 
to be not more than half that of the body; in the specimens before me it mea- 
sures from six-sevenths to over two-thirds the latter, thus resembling the 
KEschrichtius robustus. It also exhibits the same affinity by the small size 
of the coronoid process. 

Before considering the species from the Thomas collection, another species 
previously represented in our Museum may be noticed. 

This, a second cervical vertebra from the Miocene of Eastern Virginia, dif- 
fers from that of any known species in the slenderness and depressed form of 
its parapophyses, and in its transversely parallelogrammic form. It is without 
epiphyses, and is therefore part of a young animal, but when compared with 
the third cervical of the adult specimen above alluded to, is considerably 
larger. The vertical depth is the same in the two, but the transverse diameter 
of the Virginia specimen is 1:5 inches greater. The parapophyses are also 
nearly transverse in the latter; in the Maryland specimen, directed downward 
at 45° from the horizontal. I record it at present as— 


ESCHRICHTIUS LEPTOCENTRUS Cope, 

Since it is not likely to have pertained to the species already described 
by Leidy, Baleenoptera prisca and Balena paleatlantica. The former 
was described from a portion of a mandibular ramus, which, when restored, 
would have measured 4-75 feet in length, giving a total length of 21 feet. As 
there are no evidences of immaturity in the specimen, it is probable that its 
size was not greater than, if as great as, the existing Balenoptera rostrata.t 
Its affinity to this species is confirmed by the slender proportions, and great 
external convexity of the ramus. Its superior and inferior aspects are broad 
and nearly similar. The species is well distinguished. The B. paleatlan- 
tica is based on a portion of the mandible of an individual of not more than 
thirty-five feet in length. The inner face is more convex than in the last, and 
more so than in any known Megaptera. It also presents the peculiarity of two 
rows of vascular foramina, closely approximated on each side of the superior 
median ridge; this has not been observed in that genus or Eschrichtius. 

The species from Maryland is near thirty-five feet long, according to the usual 
estimate. The E.leptocentrus has nodoubt attained a considerably greater 
size, since its cervical vertebra is longer, and is that of a young individual. 
It will not be unsafe to ascribe to it a length of 50 feet. 


In. Lin. 
Transverse extent of centrum........ Tevescues Siiosauas enestasteeane Soneoe 5.3 
Vertical diameter....:......... Feeder 'cosacetes sadeetendeee ah Bes Weeaseeaelsenee 4 
Length of body (below, with epiphyses restored)...............24 See Seis 


Distance between origins of dia- and parapophyses...... ........ 2 3 


* The genus Poescopa (!) Gray, established for hump-backed whales with a coracoid pro- 
cess, does not seem to differ from Megaptera, where that process sometimes occurs. 

+ A fine specimen of this species, over 30 feet long, went ashore during the autumn of 
1866, on the Long Beach, N. J. It was much injured, probably by the killers. This spe- 
cies has not been before noticed on our coasts. 
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In. Lin 
Vertical depth odontoid elevation (Gas epiphysis) P= peereaee 2 5 
Superior width a Clin prom nd AEE geal tay alias contr Su leaa danas 1 10 
Diameter base of dia- and neurapophySis............ssseee veceesee ove 75 
x neural canal (in part estimated)............scsecesseeceeeeee 4 10 


ESCHRICHTIUS CEPHALUS Cope, sp. nov. 

The species whose remains are above alluded to as having been preserved 
by Jas. T. Thomas. 

The atlas of this species most nearly resembles among existing Cetaceans 
the Balenoptera rostrata, in the width of the neural canal above, and the 
inferior position of the diapophysis and cotyloid articular face. That most 
essential point, the form of the dia- and parapophyses of the second cervical, 
not being attainable, owing to the absence of that piece, it becomes necessary 
to decide on the real relations to the B. rostrata on other grounds. The 
lack of elevated coronoid process of the mandible contradicts this affinity, 
while the narrowness and steeply descending angle of the parapophyses of the 
third cervical render it very improbable that the dia- and parapophyses of the 
second were united, if they observed their usual parallelism. This is confirmed 
by the fact that they are not united in the E. robustus Lillg.; though the 
parapophyses of the third have in it an almost transverse direction. 

This species may be compared with the known species of this genus, and of 
Megaptera, as follows: 

The third and fourth cervical vertebre exhibit the quadrate form attributed 
to the E. robustus and M. lalandii, and the above-described EH. lep- 
tocentrus. The form of the centra in M. longimana and M. osphyia 
is more ovate. 

The parapophyses of the third cervical are flattened in the plarre of the cen- 
trum; their axes are continuous with those of the combined dia- and neurapo- 
physes, and the connecting lines cross at a superior angle of 50°. In the E. 
robustus these processes have a transverse direction, according to Lilje- 
borg. In the fourth cervical of the miocene species, the parapophyses have a 
still more vertical direction. The fifth and seventh cervicals are prominently 
rounded below, a feature not seen in the M. lalandii and E. robustus, 
and neither of them possess parapophyses. The floor of the neural canal is 
convex in all the cervicals, most strongly in the posterior. In E. robustus 
it is plane in Gray and Lillgeborg’s figures; they are similar in the E. lepto- 
centrus and in the Megaptera. The neural arches are more or less broken 
away, but enough remains in the third to give the width of the neural canal. 
The diapophyses of the fifth and seventh are directed backwards, and the 
bodies of all are convex in the same direction. 

The atlas is notable for the want of a neural spinous crest, and in the infe- 
rior position and obliquity of the cotyloid cavity. The latter are separated by 
an inch below; in the same interval behind there is a transverse, very obtuse 
tuberculum atlantis. The inferior portion of the perforation, or foramen dentati, 
is much narrower than the neural arch. 


4 In. Lin. 

Vertical depth Of atlascecscceccs-sesceecees cere se aeaecivannnencassesseaen 65:3 
es OS TRLA ETA OLALION cies ansanses sees <= ap eeete casement 37 9 
Total width of atlas (exclus. diapophySis).........0:.cesceseseeseeeees 8 2 
a (| “larticular icotyluss-cse.- essemacac waaaap espe eee B18 

Greatest transverse thickness atlas AabOVE......... 225 cece seceoeeeee- 24:5 


The diapophysis is compressed, its base oblique, descending in front. The 
neural arch on each side is at right angles to the long diameter of the articu- 
lar faces. 


In. Lin. 
Diameter of centrum third Cervical.. .............csescseresecseseees 4 4 
et ‘{ PALaPOPHYSiS Ab DASC......ce~ <-cccneseivenerpeeeresetea=rs ILA W/o 
< “ neur. diapophysis at base........ eden Tapp Tes 1s 5225 
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Diameter of neural canal (greatest) .scseereceeseees aeevawasetesiens sve 4 
Dep thy cents ames fis sean dies ee een es eee teat taeeastate ate Bactee aes Reececee ie eee | 
Men oth lm ce sesensavns cuss cceseacseetee eayiecs dtneak contieecatusaneesteeees le oe 
Transverse diameter of fifth cervical.......c.sccecceee cesssesseeeeecees one 
ee “ CEneur dia poplivsisescsssessssccsessanetereccees G5 
Vertical BO Ne Wh AES aa sace Tas cad does Henee at otectastcratcaisasnetiue ASTD: 5 
emathicentrunis ssi sascesisencec secs: tera teas teen csen cea ae eect etait Baste ae Oso 
Transverse diameter seventh Cervicall.2.1....s...cosecoscssacsees=ececes 5 3 
i MEMO OP MiySisteseseteccseseenseseneteseneeteers 1S 
Vertical “ CTE FALEN Th eco gacdicccoo apdobcocntoooNSsdob ' Gcco oskbsc NE 
ene thicentrumyy 472.0. fekee tS ee, SRS Te ee, AUTRE G2 
ef - Ofvan INtELIOR GAUGRN. -ceresunsesesececesteesceetee seceen 5 2 
Wiertical: diameter of anterior tacessces. caicescester sateen ce stan eae te ate 4 9 
Transverse ‘ ee we Bo ane Yadachevasabed duateeuaeivers DUNT 
EIGining HeUEaL, BUH: (WORE) >. occ ct scsse oeseees eeeoateree sneet see cnet ee A 
Meurth aia pophiy sis’ WOIM) cc. ..ccaccesac-essenavoavsorcamcecesacccccses ett (ata) 
Wadthvof imferior CONCAVITY 102.25 ve.2sscciecisvecas Cueceescsacouseeocestare ES 


The caudal vertebra measured has the elongate form of those of the Bale- 
- nopteras, and two strong inferior ridges, separated by each other by a deeper, 
and from the diapophyses by a shallower concavity. 

A considerable portion of both premaxillary bones preserved shows an elon- 
gate muzzle; their form is narrow, especially towards their distal extremity, 
where they are much flattened; for a short distance posterior to that point they 
are subcylindrical and grooved. 


Ft. In 

Length preserved (proximal end wanting)........ Bescoces Ho gOKb COsAciC 6 8 
Wrodth weartproximall Gndli:v 0. ssscesscacceconcsncess seesscece cates crcens 35) 
bs UO GIST Seccoadedgsancccuac neo0r CaddccBocoponreenboncecidbaorcosacden 2°5 


The mandibular rami are massive, moderately curved, and considerably 
compressed, especially on their distal fourth. The interior face is everywhere 
nearly flat, the exterior convex; the superior ridge is rather acute; the infe- 
rior aspect obtuse, narrow. A series of large distant vascular foramina extend 
along the outer face some distance below the superior ridge. The coronoid 
processes have been broken off; their bases would indicate that they were 
compressed, and not elevated. 


Ft. In 

Length of jaw to opposite COronoid............esc-ccecsecsscccccsesces (0-5 

Total length (restored after E. ro bUStUS)...... cccceseee-coceeacees 9 4:5 

Dep thionefoot frommextremity.tc.J.cc.--ccse cscs atavseascesaedesacnesse 4:8 
two feetin advance COrOnOIG | proGes..se.- 022 .cmecclas seats te ae 8 


The great length of the ramus as compared with the size of the cervical ver- 
tebra is a remarkable feature. In two not distantly related species, following, 
they are: 


Diam. vertebre. Ramus. Total. 
Eschrichtius robustus (3d C.)........ssseeeee 8°75 in. 8f. 2 in. 47 
Megaptera longimana (Ist d.)..........+.0 4 Es 10-7 34:6 
Eschrichtius cephalus (7th C.) .........6+ se 5:25 9-4 31 


The proportion of the last cervical to the ramus is probably one-fourth less 
in the new species than in the second-named, and it might therefore be sup- 
posed that the head would bear a greater proportion to the total length than 
in Megaptera longimana, and thus approach the Balena mysticetus. 
This great proportion is reduced by the indications furnished by posterior ver- 
tebr which have the elongate form of those of the Balenoptere. This point 
being opposed to the other, it seems probable that the proportions most nearly 
approached those of the B. longimana, as above estimated, and that while 
this Cetacean possessed a larger head than the Eschrichtius robustus, its 
absolute length was less. 

The form of the anterior limb presents us with a striking peculiarity of this 
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species. It was remarkably short, approaching the species of Balena, and 
differing from E. robustus, still more from the Sibbaldii and Balenoptere, 
and most from Megaptera longimana. 


7 ln umn 
Tenet WUMENUS saveesl-cosssssensedeseens Sebageoetieea secchodo des oaoden Bobo LSS 
Weast wild thicc. cscs) cwemsersleceeis RertecccriteciessicedcsesonecenescseuiencceeT dann came 
OAS OS™ SaaS Se cades fe) ooas ped0n0 eoboCt odaciccoay cddede sedncsoda See oaoee S cepetag Diente 
Length radius (straight line)......... Aribaon COSBED AO6 a6 OSCE Spocoocceaoy Wai) 
Proximal width....... Aq. Gooncdaeaq0c00 Sey IEa eNoDEE NEED CoBgadocdeomnoncsccs «OE 
Distal SO Enda cobcbaecadadacdl noéKees Gbosca edocticcososodnbaspes. 4! 


The humerus is flattened in one plane, and has an elevation near the middle 
of the infero-posterior margin, for muscular insertion. The shortness of the 
limb is a consequence of the small size of the radius and ulna. 

Two carpals and one phalange are preserved. The former are as deep as 
wide, oval; one longer, and composed of two united centres of ossification. 


In. Lin. 

Length of longest carpal...... SECBAOOD ABE ee nea Bocca cn: pecans, conioscg |) 4) 
“ fs phiallan Ger scecsssaeececas es PRO SDDU ECHO SOO SIC dasiee WaSdacekiesseereo HOURS 
Width “ Ie Spoos80C Sncope eas ssa Fe eenees 3 Bosh Qgapedosande Sec 263 


In conclusion it may be asserted that a rather more than usually fortunate 
coincidence in the preservation of important parts of the skeleton has enabled 
the writer to explain with some degree of accuracy the characteristics of this 
monster of the deep, almost the largest mammal of the miocene period yet 
known, but few of whose fellow leviathans have been as yet indicated by 
fragments only. 


SQUALODON Grateloup. 


Van Beneden Ac. Roy. Belg. 1865. Phocodon Agass., Crenidelphinus Laurill. 
Macrophoca Leidy, Velphinoides Pedroni, Champsodelphis Gervais. 


This remarkable genus of Cetaceans, at one time supposed to be identical 
with the Basilosaurus (Harlan), has recently been greatly elucidated by the 
investigations of Prof. Van Beneden of the University of Louvain. The 
discovery of remains of more than one allied species in the neighborhood of 
Antwerp was the immediate stimulant to these researches. Jourdan and Van 
Beneden have proven the distinctness of this genus from Basilosaurus, in its 
much shorter cranial cavity, and posteriorly placed nasal meatus. The nasal 
bones are abbreviated and flattened, as in the whales, while those of the Basi- 
losauri are elongate, prolonging the nasal meatus, and throwing the nares far 
anteriorly. The latter thus approximate the Pinnipedia, while the Squalo- 
dons are more typical Cetaceans. 

The present collection contains remains to be attributed to this genus, and 
which will be made subjects of illustration. At present a brief notice of den- 
tal features will suffice. 

A cousiderable amount of variation among teeth situate in different posi- 
tions in the jaws of the same species, has been shown in the above mentioned 
essay to exist. In consequence, remains, assigned by authors to various 
genera, have been, with much probability, referred to the genus Squalodon.* 
The same erroneous references had also been made in this country, but toa less 
extent. The remains on which these, and the present notices are based, indi- 
cate much paralellism between the marine faunae of the coasts of America and 
Europe, during the Yorktown Epoch. 

Remains of nine individuals at my disposal indicate several species of this 
genus. They may be compared as follows with those already known. 


* Prof. Van Beneden adopts this name, and rejects that of Basilosaurus for Harlan’s 
genus, probably on the ground of the ill application of the latter to a genus of mammals. 
The application of the name Squalodon is, however, even more faulty, and it has not the 
merit of classic composition, like Basilosaurus. 
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I. Molars with two roots. 


** Premolars with short conic crowns. 
Premolars compressed, cutting. 
Roots of premolars compressed.........-..+- Besseece ts ceccseesse PLOLELVUS. 
Promolars not compressed, bent. 
Size small. 
Premolars with crowns bent........ Risdecess ASPHURGREL AL Sosseeeee .S. wymanii. 
Size large. 
Extremity of mandible much recurved; alveolae supe- 
MOT eeasecescecectitacccosstcreqccocoesntseee sate ectne ee tate aet tect ae: S. mento. 
Extremity of mandible little recurved ; alveolae lateral....S. grateloupil. 
** Premolars with elongate conic crowns. 
Enamel of premolars smooth. 
Roots of premolars very long............ sendet ewes Pist.ca. HOLMES: 
Enamel of premolars ridged or striate. 
Premolars striate ; muzzle short, broad; molars serrate 


on both edges...... ceases ceeetees SOOSOGSCU = CoadoudMSetodouerdcS S. ehrlichii. 
Premolars ridged ; muzzle long, slender : molars serrate 
on both edges (except one or two anterior.) isso +... atlanticus, 
Premolars ridged ; muzzle long, slender; molars serrate 
only on the posterior edge...... 43 iox85 bivin ating! second cence S. antverpiensis. 
II. Molars (or a portion of them) with three roots. 
Denticules on the posterior edge only, step.like...... ...... S. gervaisii. ~ 


Of the above species, the two rooted molars of S. protervus, 8S. 
wymanii, S.mento,and 8S. holmesii are unknown. It is, however, 
altogether probable, from the usual correlation with the form of the molar 
teeth, that there are three genera included in the preceding synopsis. Prof. 
Van Beneden states that probably the S.gervaisii will be found to per- 
tain to-an unnamed genus. Of this there is as yet little evidence, as the 
character of the three roots is not seen in a second molar figured by Gervais. 
The remaining species may be arranged as follows: 


Cynorca Cope, sp. C. proterva Cope. 


Sguatopon Grateloup, sp. S. mento Cope, 8. wymanii Leidy, S. 
grateloupii Von Meyer. 


CotopHonopon Leidy, C. holmesii Leidy, C.ehrlichii Van Beneden 
C.atlanticus Leidy and C.antverpiensis Van Beneden. 

Lastly, may be added the gigantic ally of the above, described by Von 
Meyer and Van Beneden, 


? 


Strenopon Van Ben. S.lentianus Von Meyer. 


SQUALODON PROTERVUS Cope. 

This species is represented in the collection by a single canine tooth, which 
presents the usual small crown and broad fang of the Cetacea. The fang is 
however, shorter than in any homologous teeth in the other two genera above 
named and, with the crown, very much ¢ ompressed in one plane. A shallow 
groove extends on each side of it to the narrowed and flattened truncate base. 
The tooth is widest at the middle of the fang ; the crown is rapidly acuminate, 
narrow lenticular in section, and furnished “with a rather thickened postero- 
internal cutting edge. The anterior or external aspect is worn away by the 
attrition of a corresponding tooth, but was obtuse, and furnished with a 
longitudinal ridge on each side at the base of the crown. The surface of the 
enamel is rugose, more minutely on one side than on the other. The tooth is 
considerably curved. While the enamel is polished, the fang is roughened 
and opaque. 
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The length of the root of this tooth renders it improbable that it was a 
transitional molar, that is, intervening between the premolars and molars. Two 
teeth, having crowns similarly though rather more symmetrically formed, are 
in the Academy Museum, and these I suspect to have occupied that position. 
The presentis more likely to have been an elongate tooth near the position 
usually occupied in Mammalia by the canines. There can be little doubt that 
the genus Cynorea, to which I refer it, will turn out to be well characterized. 

The tooth of a closely allied animal is figured by Giebel, Odontographia 
xxxvi, 10, 11,14, after Von Meyer. I have not been able to find the descrip- 
tion of it, if existing. 


SquaLopon wymanul m. Phoca wymanii Leidy. Proceedings Academy N. Sci. 
1856, 265. 

Of this, the smallest species of the genus, three premolar teeth are in the 
collection, and the type specimen is in the Academy’s Museum. The teeth are 
remarkable for the abrupt posterior direction of their crowns. The roots are 
curved, one of them abruptly so, and flattened. 


SQuaLopON MENTO Cope. Cetacean, Wyman, Amer. Jour. Sci. Arts, 1850, 
230-232, figs. 4, 5, 6, 7. 

This species is represented by four premolar teeth. The fang in these is 
thickest just below the base of the crown. No.1 has a conic slightly curved 
crown, oval in section ; it is grooved on the sides and minutely rugose elsewhere. 
The fang is polished, compressed, slightly curved in two directions, and 
grooved on its sides, one, the strongest, on the inner side of a curve and con- 
tinuous with the grooving of the crown. At the base of the crown, on the side 
of the groove, is as light swelling. In Nos. 2, 3 and 4 the fangs are rugose, in 
No. 2 more cylindrical and slightly grooved laterally with open pulp cavity. 
Nos. 3 and 4 exhibit this cavity closed—in No. 4’by a distinct bony plug, and 
their fangs are much curved. In No. 3 the crown is smaller and more conic 
than in No.1; it is rugose and furnished with a delicate continuous ridge on 
the outer and inner borders of its incurved plane. In No. 4 the crown is as 
broad at the basis as No. 1, but is much less elevated, and abruptly recurved. 
It is subtrihedral in form, and is provided with a distinct tube at the base, 
behind the recurvature. The anterior outline of the crown forms the quad- 
rant of a circle; it bears arugulose cutting ridge, which is continued from the 
acuminate apex over the tubercle. 


Lines. 
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No. 1 approximates in position the transitional molar. A tooth, perhaps 
occupying that place or the next, has been figured by Dr.Wyman (Supra fig 4), 
as belonging to the genus Phocodon Agass.* The anterior premolars and a 
portion of the mandible, no doubt belonging to the same species, are figured 
in the same place as above. They belong to an animal much smaller than 
that to which the teeth above described pertain, and it is a matter of some 
question whether these specimens do not rather relate to the S. wymanii 
Leidy. The teeth, however, do not exhibit that abrupt flexure of the crown 


* It also bears much resemblance to those of the recent Inia. 
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seen in the latter species. These premolar teeth bear considerable resemblance 
to those of the genus Otaria, and explain the reference of several of the 
species to seals by Gervais, Leidy and others. 

If the S. mento be as I suppose, nearly allied to the S.grateloupii, 
it differs in the more recuryed extremity of the symphysis, and the more verti- 
cal direction of the teeth. This comparison is, however, based upon the 
determination of Van Beneden, that the mandible figured by Gervais as 
Champsodelphis macrogenius (from Leognan near Bordeaux) really belongs to 
the Sq.grateloupii. A portion of maxillary and premaxillary bones with 
teeth, said by Gervais to belong to the former, obviously does not relate to the 
latter; hence the probability of the existence of another species to be called 
Sq. macrogenius. The teeth named by Gervais as Phoca pedronii and 
Phoca sp. (Tab. viiif. 8) are evidently those of aspecies alliedto Sq. mento m. 
Relying then on Van Beneden’s determination, the Sq. grateloupii is more 
nearly allied to the two preceding species in the lack of long conical premolars 
and canine-like teeth, than it is to the species included here under the head of 
Colophonodon. In the latter these weapons are of great length and strength, 
and the anterior, according to Van Beneden, may be called small tusks. A 
species still smaller than the S. wy manii has been described by Leidy as Phoca 
debilis, from the Pliocene of Ashley River of S. Carolina. It will no doubt be 
found to be allied to Squalodon (vid. Pr. A. N.S. Phil. 1856, 265). 


SevaLopon HoumEst! Leidy M. S.* Colophonodon holmesii Leidy. Proceedings 
Academy 1853, p. 377. 

The size of this species was probably near that of the S. mento, and 
smaller than that of the S.atlanticus. Its geologic position is supposed 
to be the pliocene, while the other species of the genus have been discovered 
in miocene beds. It is, therefore, not represented in Thomas’ collection. 


SeuaLopon atianticus Leidy MS. Macrophoca atlantica Leidy, Proceed. Acad. 
1856, 220. 

Remains of three individuals of this species before me indicate considerable 
variety in the forms of the two rooted molar teeth. 

The individual from which Leidy determined the species is represented by 
only three true molars. Of these, the posterior, with more curved and di- 
varicate fangs, is smaller, and presents four crests behind, and two in front. 
The next presents the same number of crests, with the addition of a basal 
rudimentary one in front. In the other molar, which has a slightly more 
elongate crown, three and a rudiment may be counted behind, and none in 
front. 

The second individual is represented in the Thomas collection by the proxi- 
mal portions of the maxillary bones of both sides, and seven molar teeth in 
place At least four of the most posterior molars were inserted in oblique 
alveole, overlapping by their anterior fang the inner face of the posterior 
fang of the tooth in front. Anterior to these the alveole are less oblique, and 
separated by spaces. The palatal face is moderately convex, while the exter- 
nal surface is divided into two plane faces by an angulated line, which is 
strong posteriorly, vanishing ‘anteriorly. These bones indicate a muzzle of 
proportions similar to those of the Sq. antverpiensis Van Beneden, and 
« cranium of thirty inches in length. 

The teeth themselves, from their entire absence of worn surfaces, may be 
supposed to belong to ayoung individual. They are longitudinally wrinkled, 
and present a thick anterior and posterior cutting edge. The serrulations 
stand from behind, 3 2 33; the anterior two of the last being very weak. 


The cutting edge of all these is serrulate. Not only in the number of the 
crests, but in the more elevate conic apex, do these teeth differ from those of 
the foregoing individual. 


ee —O—O— OOO 


* Prof. Leidy informs me that he has arranged this and the succeeding species in the 
genus Squalodon in the MSS. of his work on North American extinct mammalia. 
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The third individual is represented by one true molar, and two caniniform 
premolars. The former is considerably smaller and more conic than the 
others, and exhibits a minute knob only on its anterior edge, to represent a 
crest. On the posterior aspect there have been three crests on the basal 
three-fifths the crown, worn off by mastication. The fangs are connected by 
athin lamina, as in the second described specimen, and not, as in the first, by 
a thick wall. 

One canine is larger, and with perfect root; the other smaller, a little more 
compressed, and without fang; it exhibits a rather large conic pulp cavity. 
The fang of the first is one-third longer than its crown; it is slender, slightly 
compressed conic, and without cavity at the extremity. The crown is coarsely 
striate and rugose between the striz ; two of the latter are elevated into ob- 
tuse anterior and posterior cutting edges. Diameter greatest at base of 
crown ; latter slightly curved. 


In. Lin. 
Length of basis of large molar of No. 1...... oaalacti Bas shicoeastaetieee PAIOROCIC 13 
Height of enamel of same.............-.+++ SD OCE IE ROO LOT0) aE RO 4 cososeso cone 10 
t of Aid INYO) Pe paotinonsée-cdicodocoe- sUnacapeceseae sees 13 
Length bases of 2, 3 and 4 molars (from behind), No. 2......... ee. 3 4:5 
Width palatine face at 3d molar, No. 2............0++00e- a rodeo 8 sasestesns), \pOpues 
ene thycanimesyNorsseccssccss--0oe(aocanoea-eeiese Acganbncct caSac a dacbebaeaaco Wiest 4 
Oi fameyOtid One. cacssccasee-eaeesseaceel: AsCennLs Fontoc don osQssu nodooasensaed sa 2 AS 
(oS Hass of molar CLOWIIS NO} Saepecess a seceaseseses BECESCCSS Ber aeeoos 11 
Height of “ ae x LOE an BANcH cSOSCR OBO Sec podeda seaboac spobdcce 9 


No. 1 was discovered in the miocene of New Jersey ; the others were in the 
Thomas collection. 

The question arises as to the specific identity of these individuals. The 
molar of No.3 at once suggests a species different from No. 2 in smaller adult 
size, and lack of anterior denticles. It could not be considered as a transi- 
tional molar. These are shown by Van Beneden to be premolars, which 
assume traces of the characters of the true molars. The present tooth, in its 
form and double fang, is evidently a true molar. The discovery of the tooth 
of No. 1 without denticles, however, invalidates this peculiarity as a ground 
of difference in the present case, and furnishes a character of the species. 
Those whose dentition is known exhibit an abrupt commencement of character- 
istic true molars, without material approximation in the forms of their crowns 
to those of the premolars. The shorter apex and increased number of den- 
ticles on the posterior face in the specimen No. 1,1 regard as an individual 
peculiarity. 

The question as to the identity of this species with the Sq. grateloupii 
depends in part on the identification of various short crowned teeth, described 
by Gervais as its premolars. The strong median angulation of the external 
face of the posterior part of the maxillaries, is a feature not described or 
figured as existing in the latter species. The affinity of the S.atlanticus 
is really nearer to the S.antverpiensis of Van Beneden, if it be not the 
same. The only characters which I can at present assign as distinctive, are 
the absence of denticles on the anterior edge of the molars throughout the 
series, and the non-overlapping of the four posterior of these teeth. The 
general proportions of the jaws and the form of the canine premolars are 
very similar in the two species. If, as I suppose, my description of No. 2 is 
taken from a young animal, its adult dimensions will exceed those of the 
S.antverpiensis. 


DORYODON Gibbes. 
Proc. Acad. Nat. Sci. Philada. 1845, 254. Pontogeneus Leidy, op. cit. 1853, 52. 


This genus has been regarded as identical with Basilosaurus by Professor 
Miiller, if, as is stated by Miiller, 1. c. (and Bronn, Lethea Geognostica), the 
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species described by the former author is congeneric or identical with that 
described by Gibbes. Authors generally seem to have settled down to the 
belief in the identity of the two genera, the only exception being Prof. Van 
Beneden, who, in his essay on Squalodon, doubts the generic identity of Ba- 
silosaurus macrospondylus and B. brachyspondylus of Miller. Enough is now 
known of the Cetacea to render it certain that these two species cannot be- 
long to the same genus, the elongate form of the dorsal vertebre of the true 
Basilosaurus cetoides sufficiently characterizing that genus, as compared 
with the more usual Cetacean form of those of the present type. This feature 
was, however, not known to Gibbes, who endeavored to establish the genus 
on the hollowness of its teeth,—a character dependent, perhaps, on develop- 
ment. 


Doryopon pyemxts Cope. Zeuglodon pygmexus Miller, Ueber die Zeuglodon- 
ten, Berlin. Pontogeneus ? priscus Leidy, op. cit. 
Eocene. Louisiana, Alabama, 


Doryopon SERRATUS Gibbes, 1. c. Basilosaurus serratus Gibbes, Journ. Acad: 
i. 10. ? Zeuglodon brachyspondylus Miller, Ueber d. Zeuglodonten, 1849, 
26. Tab. 
Eocene. Alabama, South Carolina. 


BASILOSAURUS Harlan. 


Trans. Amer. Philos. Soc. Philada. 1834. Zeuglodon Owen, Trans. Geolog. 
Soc. London, 1839. 


BASILOSAURUS CETOIDES Geinitz, Unters. ueber Hydrarchus, Dresden, 1847 
(cum Carus et Reichenbach), Gibbes, Jour. Acad. Nat. Sci, 1847, 1. 
Eocene. Arkansas, Alabama. 


Supplement. 


In the same collection are portions of mandibular rami of two species of 
terrestrial Mammalia, which would not appear to be referable to the same 
stratigraphic horizon. No beds regarded as postpliocene have as yet been 
indicated from the shores of the Patuxent, though the below-mentioned spe- 
cies have been most probably derived from such a deposit. These, with the 
other beds of other epochs, are buried under from ten to thirty feet of rather 
fine gravel drift. 


DicoryLes TorguATUS Cuvier. 

Portions of both rami of the mandible with permanent and deciduous mo- 
lars and canines of a small individual. The former are similar to those de- 
scribed by Leidy in Paleontology of South Carolina, by Prof. Holmes, and 
closely resemble those of the common Peccary. They lack, however, the 
cingulum crossing the interspace between the external pair of tubercles. 


GALERA MACRODON Cope, sp. nov. 

This species is based on the greater portion of the right ramus of the man- 
dible of an adult, containing three molars in place, the alveole of the first 
and of the last, with a considerable portion of that of the canine. 

The alveolus indicates a canine of large size. The basis of first premolar is 
turned obliquely outwards, and is two-rooted. The second and third premolars 
are separated by a space; they have well-marked cingula, but neither posterior 
nor internal tubercles. The sectorial is elongate, more than twice as long as 
wide, the inner tubercle well marked, acute, the posterior lobe flattened, 
elongate; anterior lobe narrowed. Alveolus of the tubercular molar longi- 
tudinal, receiving a flattened fang with a groove on each side. Inferior face 
of ramus below anterior line of coronoid process, broad rounded, turned out- 
wards. Masseteric ridge only reaching the latter below near the apex of the 
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coronoid process, and not extending anterior to the line of the posterior mar. 
gin of the tubercular molar. Ramus narrow at first premolar. 
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This species appears to have been perhaps rather larger than the Galera 
barbata (Gray) of Brazil, and of a rather more slender muzzle. As com- 
pared with that species, it exhibits many peculiarities. The third premolar 
is smaller, and the first, the sectorial, and the tubercular relatively larger. In 
G. barbata the first molar has but one root, and the mandibular ramus 
thicker and deeper. The masseteric ridge advances to opposite the middle of 
the sectorial molar, and is continued on the inferior margin of the ramus, 
much anterior to its position in the G. macrodon. 

The discovery of this species adds another link to the evidence in favor of 
the extension of neotropical types* over the nearctic region during the post- 
pliocene epoch. Of thirty continental North American species enumerated 
by Leidy (Ancient Fauna of Nebraska, 9), all but thirteen may be said to be 
characteristic of that, or closely allied to the species of the present period of 
North America. Of the thirteen, one (Elephas) is characteristic of the old 
world, of one (Anomodon) affinities unknown, and eleven are represented 
by members of the same family or genus now living in South America. 

Among marine vertebrata, as among molluscs, the equivaiency with the 
European beds of the same age is much closer. The following parallels ex- 
hibit this relation : 


North American. European. 
Aétobatis arcuatus, Aétobatis arcuatus, 
Myliobatis pachyodon, Myliobatis reglianus, 

Raja dux, Raja ornata, 

Plagiostomi sp., Plagiostomi sp., 
Priscodelphinus grandevus, Priscodelph. canaliculatus, 
Balena paleatlantica, ? Baleena lamanoni, 
Squalodon mento, Squalodon grateloupil, 
Squalodon atlanticus, Squatodon antverpiensis. 


On the genera of Fresh-water Fishes HYPSILEPIS Baird and PHOTOGENIS 
Cope, their species and distribution. 


BY E. D. COPE. — 


The two genera in question are among those represented by the greatest 
number of individuals in the streams of the eastern district (7. e., east of the 
Rocky Mountains) of our continent. Hypsilepis is distributed over the greater 
part of this area, while Photogenis abounds most in the Allegheny region, and 
always in the streams flowing through the Mississippi valley, as no species is 
known to occur in an Atlantic water. As we proceed northwards, the latter 
genus disappears with many others, one after another, while Hypsilepis still 
remains, and with its largest forms peoples the waters of the Great Lakes and 
the St. Lawrence. 


* The genus Galera, Gray, is here regarded as distinet from Galictis Bell (Grisonia Gray), as it 
possesses an internal tubercle on the inferior sectorial, which is wanting in the latter. [D 
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The food of both genera consists of insects, though Photogenis only has the 
pharyngeal teeth without grinding surface. In the latter genus the dorsal fin 
is above the ventrals ; in Hypsilepis it varies from a little anterior to considera- 
bly posterior. The large scales of the lateral line in Hypsilepis are so exten- 
sively imbricate as to leave but a narrow margin exposed, giving a character 
and name peculiar to the genus. Teeth in the longer row in both 4—4. 


HYPSILEPIS Baird. 


This genus was first outlined by Prof. Agassiz, in his work on Lake Superi- 
or; it was then partially defined by Dr. Storer in his Fresh-water Fishes of 
Massachusetts, and later more fully by Girard, Pr. A. N. Sci. 1856. Girard 
has enumerated the species, which are here reviewed with the exception of 
two,—viz.: H. obesus (Leuciseus Storer), fiom Alabama, and H. gracilis (Leu- 
ciscus Agass.) These are described in such an imperfect manner as to leave 
no,alternative but to omit them from this essay. 

There are two coloration types in the genus, one where the species are 
adorned with red pigment (Sections I. and III.), and (Sect. II.) where a white 
pigment is deposited. These are most brilliant during the season of deposit of 
eggs, and vanish in some species laterintheseason. In the H.coccogenis 
m. much of the brilliant coloration remains throughout the whole year. There 
are few sights more pleasing than the brilliant crimsons of these fishes rapidly 
reflected in the pure water of the mountain streams, especially where species 
of other genera, as Clinostomus, Chrosomus and Argyreus vary the hues with 
gold and black. These are as the bright birds to the forest, or flowers to the 
field, in the otherwise monotonous life of the waters. 

Section III. approximates Alburnellus in the position of its dorsal fin. In 
Section II. H. analostanus occasionally exhibits masticatory surface on 
two or even on one tooth only, thus approximating Cyprinella Girard. The 
Cyprinella cercostig ma Cope is of much the same type, but is without this 
surface, indicating the close approximation of the two genera. This species 
may be established as follows, prefatory to an examination of the true Hypsi- 
lepes : : 

Cyprinella cercostigma Cope, sp. nov. 

Teeth 2-4—4-2, with sharp, serrate edges. Dorsal fin inserted two scales be- 
hind that above insertions of ventrals. Dorsal line compressed elevated, rising 
regularly from end muzzle. Cranium convex above ; muzzle narrowed in pro- 
file, slightly overhanging mouth. Eye 4:33 in length of head, 1°5 in length 
muzzle, and 2 in interorbital width. End maxillary opposite posterior margin 
nares. Ventral outline less curved than dorsal; caudal peduncle rather stout ; 
isthmus narrow. Scales rather elevated, 8—39—3. Lateral line gently de- 
curved over ventrals. 

Head 5-25 times in total length (4-25 to origin caudal), one scale less than 
depth at dorsal. The pectorals nearly reach the ventrals, and the latter attain 
the vent. Radii AI. 8.C.+ 19+ A.I. 8, the longest ray 4 its base, and 3 
distance to longest fulcrum at origin caudal. Totallength 4-52 inches; depth -95 
inch. 

Color bright olive above, without line or spot; below and sides from fifth 
lateral row of scales above, golden silvery. All the fins except the pectorals 
with white pigment at their bases, without markings; a large round black spot 
at base of caudal. 

Habitat —Pearl River, Mississippi, at Monticello. Helen Tennison’s coll. in 
Mus. Smithsonian, Washington, D. C. Four specimens. 


I. Dorsal fin above or anterior to ventrals ; teeth 2-4—4:2 ; 
anal radii I. 9. 
Head more elevated, decurved above, mandible included; mouth 
slightly oblique ; eye over four times in length of head. Dorsal 
and caudal neither black nor yellow-banded....... Boab vdeakh tapees cornutus. 
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Head nearly plane above; mandible projecting beyond muzzle, 
mouth very oblique; eye less than four times in head. Dor- 
sal black bordered; caudal yellow at base; head red striped... coccogenis. 


II. Dorsal fin a little behind above ventrals ; teeth 1-4—4-1 ; 
anal radii (usually) I. 8. 
Head flat, descending, mandible included, mouth horizontal; eye 
nearly five times in head. Dorsal with a black spot behind ; 
caudal yellow at base, head not striped; teeth smooth ; larger galacturus. 
Similar to the last, but smaller; the teeth more or less crenate, 
and the basal half of the caudal fin is not colored ; a black 
scapular band.......-.. s-+« Spores Db coreese sonar 8000, CSeee BageEonces QUSESo anaiostanus. 


III. Dorsal fin well behind above ventrals; teeth 2-4—4:2 ; 
anal radii I. 11. 
Head short, deep, eye entering 3-5 times; small, depth 3-75 in 
length; lateral line much decurved, scales 19—44—3, not black- 
edged; dorsal black at Dase......... 200 cscs seseceeeeccceeseee seeeeeee ae diplemia 
Head flat, elongate; mouth very oblique; eye three and a-half 
times in head; small, depth one-fifth length without caudal ; 
scales black-edged above 9—50—3. Dorsal black at base ; 
lateral line little decurved ..---. .. te. -cossncc ovnecccoeeosscccerwenmmannas> ardens. 


HypsILePis cornutus Mitchell. 


Girard, in Storer, Trans. Amer. Acad. Arts Sciences v. 1855, 118. Proc. A- 
N. Sci. Phila. 1856, 212. Cyprinus Mitch., Amer. Month. Magaz. N. Y. I. 324. 
Leuciscus cornutus Storer, De Kay. 

This is one of the most widely distributed of our Cyprinide, occurring from 
Nova Scotia and New England through the middle and western States to be- 
yond the Mississippi, and in the Roanoke and Tennessee Rivers southwards. 
In the waters of the Susquehanna and Delaware basins it is, with the Argy- 
rens atronasus, the most abundant species. It prefers clear waters, and 
does not haunt rapids. 

The best figure of this, as well as of some of our other Cyprinidae, is given by 
Dr. Storer in his excellent Monograph on the fishes of Massachusetts. 

This species is represented in its distribution by a greater amount of varia- 
tion than any other of the family with which Iam acquainted. The varieties 
are constant in a great number of their individuals. They may be enumerated 
as follows: 

H. c. gibbus, Proc. Acad. 1864, 279. 

Seven specimens from Monroe county, Mich. Scales large, six rows above 
lateral line, sixteen anterior to dorsal fin ; it differs from the following in the 
great elevation of the outline in front of the dorsal fin, and other points. From 
the first dorsal ray the outline again descends, giving the fin a very oblique 
position; this extends also, when laid back, as far as above the fifth anal ray, 
while in frontalis it most usually reaches a point opposite the first ray 
only. The eye is contained four times in the length of the head—more fre- 
quently four and a half times in frontalis. The length of the head measures 
in the depth of the body, from the dorsal outline to the middle of the row be- 
low that bearing the lateral line; it extends nearly to the ventral outline in 
frontalis. The pharyngeal bones appear to be relatively rather stouter 
than in typical frontalis, and are not furnished with so prominent an in- 
ferior angle to the external ala. This, with the form of the body, would almost 
indicate a species; but as I find approximations in these and transitions in the 
other characters, I cannot so consider it. 


H. c. frontalis. Leueiseus frontalis Agassiz, Lake Superior, p. 368. Hypsilepis 
frontalis Cope, |. ¢. 279. 
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Scales of dorsal region larger; fifteen to eighteen in front of dorsal, six 
above lateral line. From various streams flowing into Lakes Huron and St. 
Olair. Lake Superior, Agass. Holston River, Virginia, abundant. Orbit in 
specimens 3 in. 9 1. in length, 3-5 times in head; in specimen 7 in. 31., 4°75 
times in head. The latter have the interorbital region arched in section, and 
the vertical diameter of the orbit 3-74 in the same of the head. The former, 
the interorbital region flat and the orbit twice in the head as before. The large 
specimens have a black scapular bar. They all belong to oue variety. 


H. c. cerasinus. 

This variety is represented by specimens of rather small size, and with large 
scales: 6—40—3; 16 in front of dorsal fin ; orbit 3-25 in head of a specimen 
3 in. 91.in length. Head four times in length. This is a most beautiful spe- 
cies in the spring and summer; it is entirely deep rose, the inferior fins crimson, 
a dorsal and two lateral metallic golden lines ; the latter only visible in life 
and in certain lights, as in the other varieties. Head waters of the Roanoke. 


H. c. cornutus. Leuciscus cornutus Mitchell. Leuciscus plargyrus Rafinesque 
hine Plargyrus typicus Girard. Plargyrus bowmanw Girard, Proc. Acad. 
1856, 196 (from autopsy). 

Scales of dorsal region smaller, 22 to 24 in front of dorsal fin; on sides 8— 
41—3-4. Dorsal region blue in spring; fins, chin and muzzle red. Dorsal 
region convex and compressed to dorsal fin, the head four and one-quarter 
times in length to base of caudal fin, and four-fifths of greatest depth of body; 
vertex concave, muzzle obtuse rounded; mouth terminal, end of maxillary 
terminating opposite posterior nostril. From end muzzle to dorsal (1st ray) 
Zths from latter to origin of caudal. Ventrals origin exactly under first dorsal, 
broadly truncate, not quite attaining vent. Base of anal nearly equal its an- 
terior ray, outline slightly concave. Base of dorsal two-thirds height anteri- 
orly. Pectoral anterior rays shortened, medial not quite reaching the ventral. 
Operculum one-third higher than long. Eye, diameter one-fourth length of 
head, and once below its rim to upper preopercular ridge. Frontal width one- 
half length head above. Scales fp about twenty-three on the dorsal line in 


front of third dorsal fin. Radial formula D. 1.8; C.4.19.5.A.1.9.V.8; P. 1. 
15. Coloration of an adult male: dorsal region as far down as the fourth row 
of scales dark impure blue, divided by an indistinct band of yellowish-olive one 
and a-half scales wide, which follows the outline of the back; bordering the 
dark below is a luminous line which does not attain the tail, which is very 
visible in the water, and from above when wet and out of water. Sides from 
rosy to silver-white, the scales in adults blackish at bases; anal, ventral and 
pectoral tins bright crimson in spring and summer, in males. Operculum rosy, 
head dark above. The males in spring have the branchiostegal membranes 
and the chin bright crimson. 

Total average length 5 in. 7 lin.; head 1 in. 11. ; end muzzle to base anal 
3 in.; depth at dorsal 1 in. 41.; at anal 11-51. 

The above description is taken from an adult from the Conestoga in Penn- 
sylyania, tributary to the Susquehanna. It applies equally well to all indi- 
viduals of the species, except as pointed out under the heads of the varieties, 
respectively. Nevertheless, the specimens from the Susquehanna are frequently 
distinguishable from those of the Delaware. Numerous specimens from 
Michigan agree with the former in having a more elongate form of head and 
body than specimens from tributaries of the Delaware. They often differ 
from those of the Susquehanna in having a row of scales more below the 
lateral line. In Delaware specimens the head is shorter than in the latter, not 
more so than in the former, but the depth of the body is greater than in either, 
entering in length to base of tail 3} times—in the others 4 and 4} times. The 
dorsal fin is a little more anteriorly situated in the Delaware specimens, and 
there is a row of scales more below the lateral line than in Susquehanna speci- 
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mens. With typical specimens only, these might be regarded as representing 
two species, and as such I have already alluded to them; but in the large 
number of individuals at my disposal, I find transitions in all the points. The 
aperere specimens more nearly resemble the H. cornutus, figured by Dr. 
torer. 

General Habitat.—Eastern, Middle and Western States; head waters of the 
James River. There is nothing in the description of Plargyrus argentatus Girard 
(1. c. 212). from the lower James River, to distinguish it from this variety. 


H. c. cyaneus. ; 

Scales of the whole dorsal and ventral regions very small, 31 to 40 in front 
of dorsal fin; on sides 10—40—4. Colors very dark; above blackish-blue, all 
the scales black at their bases ; head entirely black; pectorals black: ventrals 
with a broad black band and red tip; anal black in front, dorsal chiefly black ; 
membrane of caudal blackish. In a specimen 5 in. 10-5 lines long, the orbit 
enters the head 4:5 times. Small tubercles extend from muzzle to vertex, are 
numerous on the sides of the former to rictus oris, and form a strong crest on 
mandibular and suborbital bones. 

This well-marked variety was taken in the Montreal River, Keeweenaw Point, 
on Lake Superior, by John H. Slack, M. D., to whom the Academy is indehted 
for a number of specimens. 


HyPsILEPIs coccoGEnis Cope. 
Spec. nov. 

The general form of this fish is moderately stout, the head elongate and 
straight, with large eye. The caudal peduncle is neither narrow nor broad; 
the dorsal outline very little elevated. Length of head four and a quarter 
times in total without caudal fin; greatest depth scarcely less than length of 
head. Diameter of eye three-fourths of frontal width, and greater than dis- 
tance between its lower margin and gular plane. Scales of typical form 7—42 
—3. The fins rather small; pectorals extend little more than half way to ven- 
trals, and the latter do not reach the vent. External margin of anal as long as 
from end of muzzle to preopercular line, or as long as pectoral; front margin 
of dorsal equal the same, and greater than posterior margin of same. 

The colors of this fish are very pleasing. Belly and sides silver white, or in 
the breeding season rose-colored, bounded above the lateral line by a leaden 
shade. Back olive, with sometimes a brown dorsal band, sometimes the scales 
heavily black margined. The head blackish above, and a deep black band on 
the scapular arch. Muzzle and lips with a broad band behind the edge of the 
preoperculum and axillary spot, crimson. Dorsal fin broadly black-banded 
on margin, yellowish-banded medially, and crimson at base. Colors of the 
caudal similar, without the crimson; inferior fins milky white. 

Dimensions of an adult specimen: 


In. Lin. In. Lin. 
Total! length’... .---c- asco) ones ie Ge? Depth at occiput............+ eer 
Length muzzle and chin. .... 4:5 Ga vey Glos pills Sesncosee 1 
Diameter onbitiecc- ss teaecsse--ne 3:05 “ at caudal peduncle.. 5°25 


This species is only second to the H. cornutus in size, and first in the 
genus in beauty. Its particolored fins and crimson cheek stripe render it 
easily recognizable. The latter feature gives it its name. It occurs in abun- 
dance in the clear and often rapid creeks that flow into the north and middle 
forks of the Holston River in Viginia. Taken in the Ninth month. 


HyYPSILEPIS GALACTURUS Cope. 
Spec. nov. 
The general form of this fish is fusiform, the inferior and superior outlines 
converging equally. The superior cranial outline descends gently and equally ; 
the muzzle is more than usually prolonged beyond the mouth. The end of the 
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maxillary stands opposite the nares. The eye is smaller than in the other spe- 
eies, excepting H. analostanus, entering 5-5 times the length of the head 
in old specimens. The head enters the total (exclusive of caudal fin) 4-3 times, 
and the greatest depth 4:6 times. The exposed surfaces of the lateral scales 
are not so much narrowed as in the other species, and the lateral line is but 
little decurved ; nos. 6—41—3; eighteen anterior to the dorsal fin. Small 
tubercles appear on the top of the head, the patch narrowed behind, and the 
sides of the muzzle. The pectoral fins reach three-fifths the distance to the 
veutrals, the latter the vent. The anal is larger than in most species, its outer 
margin as long as from end of muzzle to middle of operculum. Dorsal elevated, 
the height equalling depth of body at first anal ray in a male. Rays DI. 8. 
O+19+. All. 9. V. 8. P. 14. 


Dimensions of an adult: 


In. Lin. In. Lin 
Motel Wen Gi <.2csc. s-ssviasenscs << 5 4 Depth at occiput...........e0 coe 8-25 
Length muzzle........ Sacwowscs mcs 3°75 ae dorsalissas- 28 OUS VHS 
Diameter orbit .....00<6 csccsen.« 2°75 L caudal peduncele...... 5-75 


In life this species is steel gray above, and silver beneath; the inferior fins 
are milky, and the dorsal and caudal iron grey sprinkled with blackish. The 
hinder portion of the former has the membrane black and the rays cream col- 
ored, and the whole base of the caudal is cream yellow. 

This fine species is abundant in the tributaries of the Holston River in Virgi-- 
nia. Many specimens are in the museum of the Academy. 

It resembles the H. analostanus in its proportions of eye and head, but 
is more elongate in body. The largest specimens are more than twice the size 
of the largest of the latter. 


HyPSILEPIS ANALOSTANUS (Girard) Cope. 


Leuciscus kentukiensis Kirtl. Journ. Bost. Soc. Nat. Hist. V. p. 27 (not of Rafi- 
nesque). Cyprinella do. Cope, Proc. Acad. Phila. 1854, 279. Hypsilepis do. 
Cope, Trans. Am. Phila. Soc. 1866, 371. Cyprinella analostana Girard, Proc. 
Acad. Phila. 1859, 58. Copel. c. 


The dorsal and ventral outlines are regularly and gently arched from the 
end of the muzzle and contract to a caudal peduncle of about the depth of the 
head at the middle of the orbit. The dorsal region is quite compressed, the 
ventral narrow but not carinate in front of the vent. Eye round, contained 4:5 
times in length of head, and 1-5 in length of muzzle; the latter is narrowed 
and projects slightly beyond the mouth, most so in males in breeding season. 
Oral margin arched, end of maxilla opposite middle of nares. The greatest 
depth of the body is greater than the length of the head, and enters the total 
(including caudal fin) four and one-fifth times. Tail short, deeply and con- 
cavely emarginate. Anal fin less developed than dorsal, its base nearly equal 
height of first ray, and just exceeding base of dorsal; latter a little over 4% 
greatest elevation of the same. 

General color leaden silvery, darkest on the sides, the scales above and be- 
low, a dorsal band and large spot on hinder part of dorsal fin, blackish; top of 
head and median margin of anal fin shaded with the same. In spring and 
summer the inferior fins, and even the tips of the caudal and anterior part of 
the dorsal, are filled with a satin white pigment, which has a very elegant ef- 
fect, and gives the fish its local name of ‘Silver Fin.” At the same period 
the head and muzzle cf the male are studded with small tubercles, as follows: 
a conic accumulation on the end of the muzzle, prolonging it; a series round 
the mandible, also over the orbit, from an agglomeration on the preorbital 
bone; a double series of larger tubercles on each side the frontal region, which 
join between the nares and on the parietal region; scattered series on the tem- 


poral region, 
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Total length 3375 inches; caudal 5; from its base to first ray of anal 1 in.; 
to first dorsal ray 1:44 in.; from latter to end of muzzle 1-56 in. 

This species is abundant in the various tributaries of the Ohio; it is also 
common in all the waters of the Susquehanna examined (Octoraro, Conestoga, 
Juniata, Meshoppen) and in the Potomac (Girard) ; from the Delaware I know 
it from the neighborhood of Trenton (C. CG. Abbott) and Philadelphia (J. 
Burk), Conshehocken on the Schuylkill. From the James River, Va. 

It is also abundant in the Kanawha and its tributaries, but is not known 
from the Holston. It is chiefly to be found in the quieter parts of river chan- 
nels and back waters, being comparatively rare in creeks. 

Dr. Girard described specimens of this species from the Potomac as distinct 
from those of the Ohio, without making comparisons. I undertook to sub- 
stantiate the differences and gave the following as distinctive features of the 
Eastern and Western fishes : 

5—(6) 


Head 33 to 4 times in length to base of tail. Scales 32—5 for the Eastern. 


a-=(4) 
6—T 
Head 44 times; muzzle more acute. Scales 


38—40 for the Ohio type. 
3—4 

These represent the tendencies of the individuals of these regions correctly, 
but the exceptions to the rule are not rare; thus a Schuylkill specimen before 
me exhibits a head 44 times in length and has an acute muzzle, scales of lateral 
line 38. Seven rows of scales above the lateral line ina Youghiogheny speci- 
men, include some abnormally intercalated, but not a true series; about half 
the Delaware specimens exhibit six. Four rows below the lateral line has 
resulted from counting an elevated abdominal series. In two Ohio specimens 
the anal radial formula is identical with that of the eastern, 1-9, while in fiye 
the formula is 1:8. Thus this species exhibits an unusual range of variation. 

Dr. Kirtland identifies this species with the Leuciscus (Luzxilus) kentukiensis 
Rafinesque, but this cannot be correct, as the latter is described as having red 
fins, a characteristic always wanting in the H. analostanus. 


HyYPSILEPIs DIPLZMIA Raf. 


Leuciscus diplemia Raf., Ichthyologia Opiensis, p. 50. Zwuzilus do. Kirtland, 
Bost. Journ. N. H. 1845, 276, Tab. Péargyrus do. Girard, Proc. Acad. Phila. 
1856. Hypsilepis do. Cope, 1. c. 1864. 


This species has somewhat the form, as it has the coloration and minute 
nuptial excrescences of the species of Clinostomus; as in them, the dorsal fin 
commences slightly behind above the origin of the ventrals; its hinder margin 
is opposite the origin of the anal, to which the ventrals attain. Anal elon- 
gate, its last ray horizontal, outline behind, vertical concave. Dorsal elevated, 
rounded above, length of first articulated ray one-half from its base to base of 
caudal. Radial formula DI. 9 P. 12. V.8. AT. 11.C.+18+. Dorsal outline 
elevated, superior line of cranium scarcely arched, head rather compressed ; 
body rapidly narrowing to caudal peduncle at dorsal and anal fins. Caudal 
expanded, deeply emarginate. 

In the breeding season minute asperities cover the dorsal line in front of the 
dorsal fin, and appear on the upper and lower aspects of the head. The latter 
are most abundant on the preorbital region; on frontal region sparse, minute. 
Rows on the superciliary and lower edge of suborbital regions, and two on each 
ramus mandibuli. 

Length of head feur times in length to base caudal, and less than depth of 
body. Scales of anterior dorsal region much smaller than those of the lateral ; 
latter with exposed surfaces very narrow, and crested with minute tubercles in 
the breeding season. 


Color, dusky above, the sides and belly silvery without band; below crimson 
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in spring. A large black spot at base of dorsal fin. Length extends to four 
inches, according to Prof. Kirtland; of a specimen in Museum Academy, from 
Lansing, Michigan, 2 inches to origin caudal; 12-5 lines to origin dorsal; 6 
lines to opercular margin; depth 7 lines. 

Prof. Kirtland states that it is abundant in all western streams, and that it 
ascends rapids in shoals in spring for the purpose of depositing its eggs. 


HyPSILEPIS ARDENS Cope. 
Spec. nov. 

Length of head 4:33 times in total; orbit equal muzzle, its anterior border 
reached by the end of the maxillary; mandibular symphysis projecting slightly 
beyond the end of the muzzle. About 26 rows of scales in front of dorsal fin. 
Anterior dorsal ray opposite the middle of the ventral, the posterior opposite 
the first anal. The first anal nearly as long as the longest dorsal, the fin elon- 
gate, concave behind; it is nearly reached by the ventrals. Pectorals extend 
half way to ventrals. Cranium slightly arched transversely above; inter- 
orbital space -25 greater than diameter of orbit. Opercular and preorbital 
bones deeper than long. 

Dorsal region yellowish olive, the scales black edged to middle of sides, all 
rose shaded. Sides, belly and head rosy crimson, muzzle approaching vermil- 
lion ; suborbital region purple. Dorsal and anal fins vermillion, the former 
black at base; pectorals and ventrals rose. Caudal orange red, blaek lined. 

Length of largest specimen 3 in. 2:5 lines; to base dorsal 17:5 lines; latter 
to base caudal 14:5 lines. Depth at orbit 3-51.; at first anal ray 5°25 1.; at con- 
striction caudal peduncle 3 1. 

Habitat.—The head waters of the Roanoke River (in Montgomery Co., Vir- 
ginia). One of the most richly colored fresh-water fishes. 


PHOTOGENIS Cope. 
Trans. Amer. Philos. Soc. 1866, 378. 


This genus was established for species agreeing in general characters with 
Hybopsis, but resembling Alburnellus in dentition. The mouth is not small, 
the orbits and scales are large, and the form generally slender. The species 
frequent clear streams, are less common in swift rapids, and never occur in 
stagnant or muddy waters. They are ornamented with lustre almost exclu- 
sively, and do not develope conspicuous horny tubercles. 

The present collection contains three new species of the genus, which are 
here added to the three already known: 


A. Anal radii I. 10, in one species I. 9. (No black spot 
at origin of caudal fin.) 
aa. Dorsal fin much nearer origin caudal than end of 
muzzle. 
Scales (5) 6—39-40—3. Diameter eye equal length muzzle ; 
3:3 times in head; latter 4 to 4:5 in length; depth in same 
5-6—5 times; above olive; sides silver, in a band on 
caudal peduncle. Anal radii I. 10.....-.. aqecononN TAEHeNA Go: Hoot P. leucops. 
Frontal width three-fifths orbit. Scales 7—35—3. Orbit 
diameter greater than length muzzle, 2-75 times in head; 
depth 4°75 in length ; lateral line much decurved; silvery 
below, fins unspotted. Anal radii I. 9...............000 ceeesses P. ariommus. 
a. Dorsal fin equidistant between origin caudal and 
end muzzle. 
Scales 4 (5)—36-40—3. Diameter of eye exceeding length of 
muzzle, 2°75 times in length of head ; latter 4-5 in length,* 
depth 5 times. Head above and edges dorsal scales black- 
ISM SALES am dabel ly SILVelccsmewcnseancnesculomerscincedeasesiseseesen ts P. telescopus. 


* Always to origin caudal. 
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AA. Anal radii I. 8. 
a. A black spot at origin caudal fin. 
Scales 5—38-40—3. Orbit equal muzzle, 3:3—3-5 times in 
length head; latter 4:5 in length. Olive scales above 
brown edged; sides silver, with a purple band; muzzle 
and base dorsal red....sssssceose-sscescoeeeeess PAE Sos peeese P. leuciodus. 


aa. No black spot at base ial! 

Head narrower. Scales 6—38—2. Orbit less than length 

muzzle, 3-5 times in length head; latter times in total; 

depth five times in same. A leaden lateral band; middle 

caudal and spot on dorsal black...............001 s02s0secececceeose P. spilopterus. 
Head broad, frontal width equal diameter orbit, which is greater 

than length of muzzle, one-third length head. Scales 5-6 

—38—3. Head 375—4 times in length ; depth 4—4:5 

times........ FRO oO EEE ACCA ONO ACO ASOLO HEL IDOCL DO COB DEOIC AHO ADACES P. scabriceps. 


PHOTOGENIS LEUCOPS Cope. 


L. c. Squalius (Clinostomus) photogenis Cope, Proc. Acad. Nat. Sci. Phila. 1864, 
280. 

A species resembling some Alburni in its large caducous scales and attenu- 
ated form. Eye over one-third head, round. Mouth quite oblique; under jaw 
scarcely projecting ; maxillary not reaching line of margin of orbit. Head en- 
tering four and two-thirds times into length to fork of caudal; greatest depth 
seven times. Back broad. Fins D. narrow 8; C.19, A. 1—10. V. little an- 
terior to dorsal 9. P. narrow falcate 13, extending about half-way from their 
origin to that of the ventrals. Scales with radii stronger than concentric lines. 
From base of caudal to base of first dorsal ray, equal from latter to anterior 
border of iris. Lateral line deflexed, rising with outline of belly at anal fin. 
Above pale ochre, with a median brown line,and one on each side, from oper- 
cular upper angle to tail. Sides and below bright silvery, especially brilliant 
on the operculum and suborbital region. Lips blackish edged. Muzzle and 
chin whitish. Length three inches. 

This'species has but five scales above the lateral line as originally described, 
exceedingly rarely. 

Three marked varieties of this species have come under my notice, as 
follows: 


a. Depth greater, equal from end muzzle to middle of operculum; head 
usually 4-5 timesin length. Numerous specimens from the Kanawha, especially 
from Sinking Creek and near Austinville, Wythe Co., Va. 


aa. Depth less, six times in length, equal from end muzzle to edge preopercle ; 
head four times in length. Two specimens from Youghiogheny, Pa. 


aza (P. 1. engraulinus). Depth one-sixth of length, equal from end muzzle to 
between orbit and preoperculum, Head 3% times in length. One specimen 
from Austinville, Wythe Co., Va., from a tributary of the Kanawha. 


PHoTOGENIS ARIoMMUS Cope. 


Trans. Am. Philos. Soc. Phila. 1866, 280. 

This species resembles at first sight the Ph. leucops, but is less elongate. 
On comparing an example of the latter, -25 longer, the depth of the body is the 
same, and the eye strikingly larger; the depth of the head the same, and the 
muzzle shorter. 

In this fish the operculum is deeply concave on its upper posterior margin, 
and the inferior is shorter than the anterior; in P. leucops the former is 
straight, and the inferior border equal the anterior. The dark lateral line is 
faint or wanting in the ariommus, and there is no black vertebral band. 
Placed alongside of a Hypsilepis cornutus of equal length, this fish is less 
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deep, and has an eye of almost double the area, besides the different coloration 
and generic features of teeth and scales. 

Eye two and three-fifths in length head; muzzle two-thirds its diameter ; 
mouth large, mandible scarcely projecting, maxilla not attaining anterior mar- 
gin of orbit. Frontal breadth three-fifths orbit. Pectoral fins reaching three- 
quarters distance to ventrals. Depth caudal peduncle one-third from middle 
origin caudal to opposite first anal ray. Basis of anal slightly elongate, four- 
fifths height of same, equal basis dorsal; latter equal two-thirds height of 
dorsal ; last dorsal ray much less than half first, hence the outline of the fin is 
very oblique. Caudal deeply furcate, length equal that of head. Length from 
basis caudal to first dorsal ray equal from latter to above anterior part of orbit, 
asin Ph.leucops. Anal radiil. 9. 

Light olivaceous sides and below silvery, becoming a band with superior 
dark edge on caudal peduncle. Sides of head and muzzle white. 

Total length 2-875 inches ; base of dorsal to superior base caudal 1-06 inches ; 
same to end muzzle 1:19. 

This species has only been found as yet in the White River, Indiana, by Wm. 
P. Clark, to whose attention I owe a single specimen. 


PHOTOGENIS TELESCOPUS Cope, sp. nov. 


A species combining an elongate form, short head and large eye, and nearly 
allied to the last described. 

Mouth very oblique (angle 60°), mandible not projecting beyond premaxillary 
when closed ; posterior margin maxillary on line of anterior margin of orbit. 
End of muzzle slightly decurved, profile above nearly plane; frontal region 
flat transversely, the parietal region gently convex in section. Lateral line 
slightly deflected. Posterior dorsal ray equal less than half the anterior, and 
equal the basis to the sixth ray. Basis of anal greater than that of dorsal, a 
little less than longest anal ray. Ventral fins fall short of vent, and are ap- 
proached two-thirds the intervening distance by the pectorals. P. 14. D. and 
Vy. I. 8.C.+ 19+. Length of an average specimen 3 in. 6-5 lines; end muzzle 
to first anal ray 1 in. 11-5 lines; depth caudal peduncle at posterior anal ray 
3-75 lines. 

In life this species is a paie sea-green, with distinct brown edges to the 
scales. Lateral lustre plumbeous posteriorly. 

This species is very abundant in all the rapid streams tributary to the Hol- 
ston River in Virginia. It is very rare in the river itself. 


PHOTOGENIS LEUCIODUS Cope, Sp. nov. 


This species is allied tothe P. telescopus, and may readily be confound- 
ed with it, but the more delicate tints at once distinguish it in life, and the 
smaller orbit strikes the eye on making comparison. As shown in the analytic 
table, the characters are numerous. It is the only one of the genus adorned 
with bright colors; they are subdued, the purple and silver of the sides re- 
sembling the nacre of some Uniones. 

Muzzle rounded in profile, mandible not projecting, mouth oblique (30°), 
end of maxillary bone opposite margin orbit. Vertex gently convex trans- 
versely. Twelve scales in vertebral line anterior to dorsal fin. Lateral line 
nearly straight. Radial formula, except for anal, and lengths of fins as in the 
last species. Longest dorsal ray measures twice from its origin to above 
posterior margin or middle of orbit. End of muzzle and basis of dorsal fin red, 
as in the young of Hypsilepis coccogenis. 

Total length of a fully grown specimen 3 in. 1 line; length to first anal ray 
1. 8-5 lines. Depth caudal peduncle at last anal ray 3 lines. 

This species is found in the tributaries of the Holston, in situations similar 
to those where the P. telescopus occurs. It is, compared with the last 
named, a rare fish. Numerous specimens in Mus. Academy. 
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PHOTOGENIS SPILOPTERUS Cope. 


Trans. Amer. Philos. Soc. Phila. 1866, 280. : 

Form elongate, less so than in the Ph. leucops; scales with the radii dis- 
tinct 6—10, and the concentric lines very strong. Lateral line deflexed ante- 
riorly. Orbit three and one-half times in length of head, equal length muzzle, 
and is three-fourths the interorbital breadth. Head five and one-third times 
in total length, equal length caudal fin. Muzzle straight above, mandible not 
projecting when closed, end of maxillary attaining line of orbit. Premaxillary 
margin opposite middle pupil. Pectorals two-thirds length to ventrals. Bases 
of anal and dorsal fins equal, equal two-thirds height of former, three-fifths 
height of latter. First dorsal ray a little nearer origin caudal than end muzzle. 

Rays, D. 1.8. A. 1.8. V. 7 and 8. P. 13. 
’ Length 2-875 inches, depth caudal peduncle at middle -19 in. Teeth in nu- 
merous specimens 1-4—4:1. 

Color olivaceous, with a plumbeous band along the posterior half the lateral 
line; thoracic region and lower half the sides of head silvery, remainder of 
head blackish. Median part of caudal fin, a spot on the upper hinder portion 
of the dorsal, and a narrow vertebral line, black. 

Many specimens of this species are in Museum Academy, from St. Josephs 
River, in southwestern Michigan. 

This species bears a superficial resemblance to the Hybopsis plumbeolus, 
but apart from the difference of dentition, and the spot on the dorsal fin, this 
species has a smaller eye, longer ventrals, etc. 


PHOTOGENIS SCABRICEPS Cope, sp. nov. 


This species is readily distinguished from its congeners by its stout robust 
form, heavy head, and large eye, and in life by minute rugosities which cover 
the front muzzle and chin, but which disappear, leaving no trace, in spirits. 

Front and vertex flat, upper profile plane, end of muzzle obliquely descend- 
ing. Mouth little oblique, mandible as long as muzzle ; extremity of maxillary 
opposite line of orbit. The operculum is more posteriorly prolonged than in 
the P.telescopus. Lateral line distinctly deflexed. Pins small, pectorals 
and ventrals short ; radii as in the last species. 

This species is not so refulgent as most others of the genus. In life it is of 
a bright sea-green, with an ill-defined silver lateral band, which is leaden 
shaded on the caudal peduncle. Dorsal streak reddish, scarcely perceptible in 
alcohol. 

Total length 3 in. 1-5 lines; width of cranium behind 4-2 lines; length of 
caudal fin (equal from end muzzle to preoperculum) 5-75 lines. 

This species occurs abundantly in the tributaries of the Kanawha River, in 
company with the Ph. leucops, especially in Sinking Creek, Walker’s Creek, 
and near Austinville. It occurs not rarely in the main channel of the river 
also. 


A Review of the species of the AMBLYSTOMIDZ. 
BY E. D. COPE. 


This family is of particular interest among the Urodela, as furnishing con- 
necting forms between the ordinary types of the order, and those larger species 
which we suppose to be more characteristic of former periods of the earth’s 
history. It also furnishes us with transitional conditions of characters which 
have been regarded as indicating very diverse origin and nature. The species 
are mostly of large size, and are probably confined to North America ; perhaps 
a species exists in Japan. 

The characters which restrict the family are as follows: 

Palatine bones not prolonged over parasphenoid, ,bearing teeth on their 
posterior margins. 


é 
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Orbitosphenoid separated from proétic by membranous walls. Internal wall 
of vestibule membranous. 

Carpus and tarsus ossified. - 

Vertebree amphiccelian 

Prefrontals and pterygoids present. 

Premaxillaries feebly developed, distinct, but not embracing a fontanelle. 

Parasphenoid without dentigerous plates. 

Parietals and prefrontals prolonged, embracing frontals. 

The writer characterized the family as above in the Journal of the Academy, 
1866, 105. Dr. Hallowell proposed it in the same work, 1858, 337, but on in- 
sufficient characters. Many of the characters of the principal genus, Ambly- 
stoma, had been already pointed out by Prof. Baird. The genera included by 
Hallowell were Amblystoma, Xiphonura Tsch., and Onychodactylus Tschudi. 
Gray had previously embraced the same genera with Heterotriton Gray, in his 
first section of the Plethodontide, which corresponds with this family. The 
writer in 1859 embraced Onychodactylus, Amblystoma, Camarataxis Cope, and 
Megalobatrachus Tschudi. In the above cited essay of 1866 the genera are 
limited to the two first mentioned, with Hnsatina Gray. 

The full investigation of the subject results in the following disposition of 
these supposed genera, Baird having already shown the identity of Yzphonura 
with Amblystoma. Heterotriton is identical with Amblystoma. Megalobatra- 
chus, the great salamander of Japan, I have determined to pertain to the Proto- 
nopsidz. Hnsatina Gray my friend St. George Mivart informs me is identical 
with Heredia Girard. If this be the case, it is established on a species of the 
Plethodontidz, and one not to be separated from Plethodon. I therefore call 
H. oregonensis Girard, Plethodon ensatus, and thus we have three species* 
of this genus in the Pacific district, where none were previously supposed to 
exist. Onychodactylus most probably belongs to the Plethodontidw, the 
sphenoidal teeth having been perhaps overlooked or lost; but it may be also 
an exceptional type of the same family. J have not seen it. The character 
from which it is named, and which has been regarded as part of its generic di- 
agnosis, is probably only a seasonal or incidental one, and not likely to prove 
even specific. It is a common feature of the large Amblystome, and has no 
greater significance with them. 

The genus Camaratazis, as will appear further on, was established on a 
larval character, permanent in some individuals, it is true, but not permanent 
in any species. 

On the other hand, there is some probability that one or both of the species 
of Hynobius Tschudi, from Japan, enter the family, but this Iam not able to 
establish. 

It is important to observe the significance of the features defining this family. 
One only, of the eight assigned, is what may be termed a morphic character ; 
the shortened form of the palatine bones, as compared with the posteriorly 
produced lamine of the Salamandride, being neither assumed after possession 
of the latter structure, nor identical with the immature stage of the same, so far 
as yet known. The two families do not appear, after the brief examination 
we have given this point, to be developmentally related. The presence of 
dentigerous plates onthe parasphenoid in the Plethodontide is a character of 
the same kind. 

The embracing of the frontals by the adjacent elements is a developmental 
feature, being characteristic of the larval condition of various families. 

The membranous condition of portions of the walls of the cranium, including 
that of the vestibule, is a persistence of an immature stage of the Salaman- 
dride. 

The biconcave vertebre constitute a similar persistence of a larval feature. 


* See description of Plethodon intermedius Baird, and Plethodon croceater 
Cope, from the West Coast, at the end of this paper. 
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The presence of pterygoids has the same significance with reference to other 
families. 

The ossification of the carpus, tarsus, and of the premaxillaries, are charac- 
ters in which this group develops beyond the larval condition which is per- 
manent in the family of Plethodontide. 

Thus of eight characters two are morphic, and six developmental ; of the six, 
two are of advanced development, and four of repressed development, as com- 
pared with other families. 

The characteristics of the genus Amblystoma, the only one of the family, are 
as follows: 

Palatine series of teeth in the same line, though often interrupted. 

Quadratojugal bone wanting. 

Tongue attached by its whole base, but with a narrow free margin on all 
but the posterior portion. 

Digits 4—5, free, not connected by natatory membrane. 

A stratum of crypts more or less thickened on the parotoid region, and along 
the superior lateral region of the tail. 

A series of mucous pores around the orbit, and for some distance anterior 
to it. 

With respect to the caudal crypts, they are much less developed in the group 
of which A. tene brosum Baird is the type than in the others. 

The larve are characterized by the long slender processes of the three 
branchial laminz, which bear the vascular fimbrie, rather than the lamine 
themselves, as in some other genera. The internal nostrils are confined be- 
tween the maxillary series of teeth and the palatine arch, which is concentric 
with the former and near to it, and is continued backwards on each side, in 
line with a similar series on the pterygoid bones. A relation of nostrils to 
palatine teeth similar to the above is permanent in Amphiuma, and one inter- 
mediate between it and the adult condition of Amblystome of groups III. and 
IV. characterizes Protonopsis. 

The tail and back have a free dermal margin, but there is none on the limbs 
or digits. The tail is short and deep. 

The general anatomy of the larve is reserved for the completion of this 
monograph. 

The following are some of the most readily observed characters which are 
assumed by the Amblystome at theperiod of their transformation: 1, the series 
of teeth on the splenial bone is shed; 2, the carpus and tarsus ossify; 3, the 
tail narrows and lengthens; 4, the branchiz disappear ; 5, the tongue enlarges, 
and covers the floor of the mouth; 6, the pterygo-palatine series of teeth be- 
comes more nearly transverse ; 7, brightly colored pigment is deposited in the 
chromatophore of the derm. These changes are stated in the order of their 
occurrence. But in some of the protean species this order is not exactly ob- 
served in all individuals, and in consequence of the assumption of one or the 
other character of maturity in advance of another, the number of species has 
been supposed to be greater than it is. The same irregularity in the success- 
ional appearance of structures is well known in the earlier periods of embryo- 
nic life, as stated by Von Baer in the Scholia of his Entwickelungsgeschichte. 
In the chick, different portions of the vertebral axis, and the abdominal plates, 
may or may not appear in the usual order or succession. 

In Amblystoma the approximation of the period of reproduction to that of 
transformation varies with the species, and it is evident that, the closer this 
approximation under the above principle of variation, the more protean will 
the species be. As we know from the experiments of Hogg, Duméril and others 
that metamorphosis is greatly hastened or delayed by the conditions of tem- 
perature and light, what would not be the effect, on individuals of such a pro- 
tean species, of a change of topographical situation, such as the elevation or 
depression of the land? And I have no hesitation in saying that if the peculi- 
arities of series of individuals of A. tigrinum and A. mavortium, in the 
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respects above enumerated, were permanent, they would characterize those 
Series as species, as completely as any that zoologists are accustomed to recog- 
nize. For the evidences on this head, see the discussions of those species below. 

The experiments of Hogg above alluded to are as follows, as given by him in 
the Annals and Magazine of Natural History. 

He placed a number of impregnated ova of frogs in vessels arranged at regu- 
lar distances from the light, in a cave. The lessening degrees of light were of 
course accompanied by a corresponding, but much less rapid decline in tem- 
perature. The resulting effects on the metamorphosis may be tabulated as 
follows : 


Mean Fahr. 
— a ae ee SSS ae sa) 
Mo. Day. 60° 56° 53o 51° 
Bie Dt Egg Egg Egg Egg 
20 Larva free. * x ns 
25 * Larva free. m5 cs 
31 * * Larva free. Larva free. 
4 10 Larva very large. * ws * 
22 Metam. complete. Larva large. Larvalarge. Larva small. 
se Lgl Metam. compl. es BS 
28 Metam. compl. a8 
10 «31 Metam. compl. 


Other experiments, which will not be quoted now, are equally conclusive as 
to the effect of light and heat on this process. 

The distinction between maturity, or adult age, and complete development, 
must be borne in mind. The former condition is attained when the ova are 
fitted for impregnation, and the spermatozodids are capable of accomplishing 
that result. Development may or may not advance much beyond this period. 
As one or more periods in the life of every species is characterized by a greater 
rapidity of development (or metamorphosis) than the remainder, so in propor- 
tion to the approximation of such a period to the epoch of maturity or repro- 
duction, is the offspring liable to variation. 

The great difference between the different species, aad between individuals 
of the same species in this respect, may be illustrated by the following com- 
parison between the size of the animals at the time of losing the branchie, so 
far as known, and that to which they ultimately attained: 


Species. Size at loss of branchie. Average full size. 
In. Lines. n Lines. 

A.. jefferSOnianUM <....00sse00 ere apdsesicdesnie 1 5:75 6 
AS HDUNG tAhUMs. pup vase cscavetsmar oe ceseres 1 10 6 
AVY GONSPELS UMS \ccaxe e's teccsesasteon eres ie! 10°5 2 7:5 
AC OPACHMesacncscsccsicnnacescincctesoseectnees 2 2 3 9°5 
Ar fOXONSCs2s<25 sceee8 sallsnasscesccecaeaseseeate 2 1 ? 
PAC TUUICTOSUOMMUM cose scecmessivcecadievaese cscs 2 3-5 4 
Avy fil O1G CUINE~-asacoceneplecenoseccecesass .. 3 (perhaps too large). 3 9:5 
AW PALOULCUM venccusessnarecoasescccssacacosse 3 7:5 (not smallest). 7 2°5 
AS TID TINUM... cco teecenccsedacsaceete cedses - : ip Bee 
A. mavyortium........ Sieweeeee Suisecesees : ae a 


In this connection it is desirable to ascertain how far characters distinguish- 
ing undoubted species fall into the line of successional changes common to all 
the species. An answer to this question would solve an important part of the 
inquiry as to the origin of species. We cannot go into it exhaustively at this 
time, but direct attention to these characters in the synoptic table. The follow- 
ing are developmental characters which distinguish known species: 1, the di- 
rection of the palatine series of teeth ; 2, the length of the body and tail, as 
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compared with the width of the head, is greater in large and old individuals of 
A. tigrinum; 3, the widening of the muzzle and greater separation of the 
external nares; 4, the spotted, as distinguished from the uniform coloration. 

Characters to which no such relation can be assigned: 1, the number of 
costal folds, whose interspaces correspond with the vertebra ; 2, the number 
of phalanges. 

The complete monography of this genus being reserved for another occasion, 
the description of the Siredons is not now attempted. Suffice it to say that 
both Prof. Baird and myself have had evidence, for some time, that some spe- 
cies described by Prof. B. under this name, from our south-western regions, 
are only undeveloped Amblystome; and Prof. Duméril, in the Jardin des 
Plantes, has actually observed the complete metamorphosis of a Mexican spe- 
cies.* 

In the following pages little more than a review of the species is attempted. 
Their clear discrimination has been hitherto a desideratum. Baird, in the 
first synopsis published, enumerates eight; Gray in 1850 catalogues ten, after 
we exclude some species of other genera erroneously included. Duméril like- 
wise, including species of other genera, gives five true Amblystome. Hallowell, 
1858, increased the number to sixteen. In the present essay, the species of 
the family described number nineteen, seven new ones being added. I must here 
express my acknowledgements to Prof. Baird, who has placed his MSS. notes 
at my disposal, and which I have adopted whenever they expressed the results 
of my own observations. Thus the diagnoses of nine of the species, and por- 
tions of those of two others, are, with certain modifications, from his pen. The 
materials on which the essay is based are the unequalled collections of the 
Smithsonian Institution, which goes beyond all others in the department of 
Urodela. Probably the second best collection existing, that of the Academy, 
has also furnished its numerous types, and many little known species, mostly 
described by the late Dr. Edw. Hallowell. 

After the following examination of the transitional features of the species, 
the value of many of the supposed species heretofore described will be better 
estimated. 


Synopsis of species, 


I. Series of teeth along the external fissure of the internal nares. Plice of 
tongue radiating fiom its posterior portion. Parotoid glands not forming 
an ovoid distinct mass. Four phalanges in fourth toe.t 


A. Costal grooves ten ; 
a. Vomerine series three. 
Head broad, width 3-5 to groin; muzzle contracted. External 
nares much closer than internal; palatine series convex 
backwards; tail short, compressed; blackish-brown, grey 
speckled..20. co.seseccceseaeoe ene Saeeeees SOLEOCHOO HEC IOOIOCE IK cesese cose. talpoideum. 
B. Costal grooves eleven. 
a. Vomerine series three. 
8. No, or one indistinct plantar tubercle. 
Middle series transverse or concave behind posterior margins 
of nares; width of head in specimens of three inches greater 
than one-fourth length to groin, in adult, 4-7 times; black 
above, with gray fascice ; Varger...<.as.:...-s2--00-00--cssseeuseecess) OVACHIN 
Teeth as in the last; width of head in small specimens 3-5 to 
groin, in adults 4-5 times ; a strong dorsal groove and longer 
tail; black above, with a series of round yellow spots on 
each iside the backi..c.7.v-seseseeseseneeree saslesces see eececanenecurstess UU CLAUUTU. 


* See a highly interesting account of this event by Prof. Duméril, Annales des Sciences 
Naturelles for 1867, No. iv. p. 229. 
+ Vide an exception underA. mavortium Bd. 
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Median series of teeth convex, advancing beyond posterior mar- 
gin nares; width of head much less than one-fourth length 
to groin ; ‘tail short, no dorsal groove ; lead colored, with an 
inferior lateral, and. usually superior series of small yellow- 
ish spots........ giiesetee’ clewneaaweess BR PECELCON ORG: Beccorcceoae Ree teeeeeee oe CONSPErsum. 


6B. Two distinct plantar tubercles. 

Median series of teeth straight, nearly divided ; external nares 
much closer together than internal; width of head more than 
one-fourth length to groin; muzzle very short; tail much 
compressed; blackish above, with large irregular yellow 


spots, confluent on sides ; below yellow...... Selene ssabae-seeae est MDICOLOR. 
C. Costal grooves twelve; mucous pores on each side the 
muzzle. 


a. Larger species with two distinct plantar tubercles. 
8. No canthus rostralis; head longer. 

External nares as widely separated as inner; frontal and nasal 

regions very convex in transverse section; teeth in four dis- 

tinct series, forming together a V, with concave sides pro- 

ne between the nares ; body long, tail short; color 

DIOW<-.cccce caons neg 8.0002), GCOQUUED SEG EOCSD, ConaSEnaASadoco couKe GacbeGAS .. obscurum. 
External nares nearer together than internal, on account of 

narrower muzzle; brown, with usually small yellow spots ; 

brown always predominating ; teeth continuous, or slightly 

interrupted externally....... op SODSROCOSHOSSD COLT aSacuos coobsdecae . tigrinum. 
External nares as widely separated as internal; the muzzle 

broad obtuse ; brown yellow spotted, the yellow spots large, 

often excluding the ground color; teeth continuous, or 

slightly interrupted externally............ ...--2+--++ aeonceoqonsge.ccoc mavortium. 
External nares as widely separated as inner; the muzzle broad 

obtuse; dark brown, with vertical yellow spots on sides ; 

teeth i in four distinct series, in a nearly transverse line........ trisruptum. 


BG. Canthus rostralis distinct; tail longer than head 
and body. Head shorter. 
External nares nearer together than internal; muzzle obtuse, 
head small, width five times to groin; front convex ; vomer- 
ine teeth in one series slightly convex Soe ai yellow, with 
irregular brown bands above........ De eee ee cnscne ca vceseee AED HIASE 


az. Smaller species. Teeth in three Saka. No or one 
indistinct plantar tubercles. 

External and internal nares equidistant ; width of head 4-5 to 

5 times in length to groin; length of eye 2-5, or a little less . 

in width between anterior canthus of same; tooth series 

transverse ; lead-colored to black, with or without pale or 

distinct lateral BPNOUS 000 cadeosas0 ooo TEenOe SECC OLIC HOBOS. OSCHOLCE eeeoees jeffersonianum. 
Inner and outer nares equidistant ; width of the long oval head 

5°5 to 6 times in length to groin; length eye fissure 1-75 (to? 

twice) in width between anterior canthus of same; tooth 

series slightly convex; lead-colored, uniform.................++ platinenum. 
Nares equidistant ; width of head 5 times to groin; muzzle 

contracted; eye fissure 1:66 between anterior canthus of 

same, once ‘to nostril; median dental series convex forwards. 

A broad grey band on vertebral line of tail and body, ex- 

panding on occiput; sides dark reddish-brown................. macrodactylum 


II. Series of teeth extending to external fissure of inner nares ; 
lingual plice radiating from behind; parotoid glands 
forming a distinct ovoid mass. 
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a. Teeth in three series (no canthus rostralis or plantar 
tubercles) ; fourth toe with three phalanges. 
Nares equidistant, both approximated; median series of teeth 
nearly straight, short; width head 4-5 times to groin; eye 
fissure 1-7 times in width between anterior canthus; limbs 
large, toes short. Uniform brown..... shiaeioae alors aeecassnisacce tees: paroticum. 


III. Series of teeth not extending beyond inner line of nares; 
lingual plice radiating from behind ; no distinct parotoid 
mass. 
a. Two series of teeth (canthus rostralis distinct); no 
plantar tubercles ; fourth toe with three phalanges; 
twelve costal furrows (species large). 
Vomerine series transverse or directed backwards; muzzle pro- 
longed considerably beyond nares; brown, marbled with 
Gark DIOWI <.ccensuceiorccapscs: anatase nee eee seaeeee eee i a Mee tenebrosum. 


DICK... 5 ovaicc aces) mcnencaleetcenccapie scence ise eer eee aterrimum. 
aa. Two series of teeth ; fourteen costal grooves; fourth 
digit with four phalanges. 
Teeth arched, between inner nares; head one-fourth to groin 
(in small sp.) ; eye one-half width between canthus; muzzle 
broad, outer nearer than inner nares; brown, with a series 
of lighter spots on upper part of sides; below yellowish ; : 
muzzle and tail marbled with the same...........c02. sssceceeceese texanum. 


IV. Series of teeth not extending beyond inner margin of 
nares; lingual plice radiating from a median longitudinal 
furrow of the tongue; no distinct parotoid mass (species 
small). 
a. Two series of teeth (no canthus rostralis) ; fourth toe 
with four phalanges. 
Mandible shorter than muzzle; head elongate, width between 
eyes behind equal from same to nares; width of head 6-5 
times in length to groin ; black, with numerous narrow grey 
anmulvontbodyeand sails cs.ws..-seesee eae ee iadsscwaae Seenees cingulatum. 
Mandible longer than muzzle; head short, broad; width be- 
tween eyes behind equal from same to end muzzle; body 
stouter ; width of head 6} to 7 times in length to groin; lead- 
colored, with a few grey shades below.......csce sscsecee pieeanened + microstomum. 


AMBLYSTOMA TALPOIDEUM Gray. 


Catal. Batr. Grad, Brit. Mus.; Hallowell, J. A. N. Sc. Phil. iii. 351; Baird (?) 
1. c. i. 288. Salamandra talpoidea Holbrook, N. Amer. Herpetology, iii. 117, 
pl. 29, 1838. 

Shortest, stoutest, and most clumsily formed of all the terrestrial Amblysto- 
mata. Character of skin, as to glands, pits, ete., much as in A. punctatum and 
opacum. A row of large pores on the head, interior to the eye and nostrils, 
extending anterior to the latter; this passes behind and beneath the eye, 
reaching forward nearly to the nostrils. A patch on the cheeks above the 
lateral groove, and another below it, probably extending forward along the 
lower jaw. 

The head is very broad, and larger, if anything, wider, than the body; be- 
coming constricted at the neck. Its width is about equal to the distance from 
snout to gular fold (thus wider than long), and contained about 34 times to 
the groin. The eyes are superior, and rather small; separated anteriorly by 
nearly three lengths of the orbit, about one orbit from the nostrils, which are 
separated about 13 orbits. The muzzle is rather angular. The upper jaw is 
visible beyond the lower, when viewed from below. cD 
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The body is short, squat and depressed; there are ten costal grooves on the 
side. 

The tail is contained about 1} times in the rest of the animal. It is much 
as in A. opacum, but higher, though without a crest. 

The digits are rather long and slender, scarcely different from those of A. 

opacum. 
P the palatine teeth are in a transverse series of three sections. The middle 
section is not interrupted along the median line. In the type it is slightly 
concave anteriorly, scarcely reaching to the under line of the inner nares, 
and behind the range of the lateral sections, which begin a little interior to 
the outer line of the nostrils. The middle and lateral sections are separated 
by the width of the inner nostril. In another specimen the middle patch is 
nearly straight, in another composed of two arcs concave anteriorly. 

The tongue is thick, fleshy and adherent, though the edges are free at the 
sides; less so at the top. Its width is not more than half that of the head. 
The papillose portion is separated posteriorly by the extension forward of the 
plain basal portion of the tongue, although there is no groove, and exhibiting 
two prominent cornua to the tongue proper. The papillous ridges are longi- 
tudinal, and nearly parallel. 

In alcohol this species is a light brown above, paler beneath, irregularly 
sprinkled, blotched and marbled with silvery or plumbeous gray of a lichen- 
like character. A carefully executed drawing, made from the specimens when 
alive, shows the ground color to be a dark brownish or liver black, more livid 
on the sides, and perhaps lighter beneath; everywhere sprinkled with the 
silvery-grey dots, of larger size, on the back. The upper part of the tail is of 
a purer brown than elsewhere, and is bordered by a series of obscure blackish 
spots, seen also near the lower margin; a few similar dusky spots appear 
scattered on the back. The iris appears to be a dark brown, without metallic 
lustre. 

A series of specimens from Prairie Mer Rouge, La., is quite similar. Some of 
these appear to have just completed the change from the tadpole state, and the 
tail is higher, more compressed, and somewhat crested; the toes shorter and 
flatter ; the papillose cornua of the tongue more indistinct. 


Length from snout to transverse line Of MOUtN.............ssceeeceecees eeeeeees ou 
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Catalogue No. No. of Spec. Locality. From whom received. 
3906. 5 Liberty Co., Ga., Dr. Jones, sp. desc. 
3879. 6 Prairie Mer Rouge, La., J. Fairie. 
3972. 1 Near Cairo, IL, R. Kennicott. 


AMBLYsToMA opacuM Baird. 

J. A. N. Sci. Phila., i. 283; Hallowell, 1. ¢., iii. 351. Salamandra opaca Gra- 
venhorst, Uebersicht Zool. Syst. 431, 1807; Delic. Mus. Vratislav. i. 75, tab. 
x. 1829. SS. fasciata Green, J. A. N. S. i. 350, 1818; Holbrook, N. Amer. 
Herpetology ; Storer, Mass. Rept.; Dekay, Geol. Surv. N. York. 

Body swollen, thick, cylindrical, depressed. Skin perfectly smooth, although 
under a lens everywhere showing minute simple pores or pits connected with 
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the glands, which are seen everywhere in the body and tail, except perhaps in 
the lower part of sides, belly, and beneath the head; on the tail, however, they 
are more developed on the upper half. There are no regular patches of more 
conspicuous pores on the head and parotids, as seen in A. punctatum. 

Head rather broad, depressed ; its greatest width about three-fourths the 
length from snout to gular fold, and about two-ninths the distance to insertion 
of hind legs. Length of mouth half that to gular fold, which is interrupted on 
the nape. A constriction behind the angle of the mouth, with a lateral groove 
(or ridge) connecting the two, as in punctatum. Distance from snout to gular 
fold not quite three and a half times in that to insertion of hind leg. The eyes 
are moderate; the pupil circular. The general relation much as in punctatum. 

Body nearly cylindrical, but decidedly depressed. No indication of a dor- 
sal furrow. Eleven well-marked costal furrows, including the inguinal. 
There are about four pelvic furrows; those on the base of the tail are distinct 
for a time, but gradually become fainter. 

The tail is oval or elliptical in cross section, though without any indication 
of a keel. It is nearly cylindrical at base, though slightly compressed; be- 
coming more and more so to the pointed tip. It is thicker above than below, 
and, measured from beneath the anus, is contained one and a half times in 
rest of the length. The lateral groove on the tail is less prominent than in A. 
punctatum. 

The digits are linear; depressed, but without any indication of web or mar- 
gin. The third or longest finger is one-third the distance from its tip to the 
elbow (contained three times); the lateral ones are quite short. The fourth 
toe is longest; contained two and a half times in the distance from its tip to 
the knee. The third, fifth, second and first are successively shorter, or the 
fifth and second are about equal. The distance between the outstretched toes 
is contained about once and two-sevenths the length from snout to behind 
anus. 

The tongue is thick and fleshy, as in A. punctatwn, though larger in propor- 
tion, and filling the mouth more. The teeth are in one transverse line, in three 
series, much as in punctatum. The central is a double arc. The lateral series 
are not so far forward, or pass more obliquely backwards, so that their exterior 
end is even behind the convexity of the central series, not anterior to it. The 
lateral series is about half the length of the central, with a decided interval. 

In alcohol the general color is a livid black. There isa dorsal series of 
transverse slate-colored bands, which widen at each end into a V on the back, 
but are more linear on the tail. These vary in number; about seven on the 
body, and as many on the tail. Sometimes more or less: sometimes confluent 
with those before and behind them; sometimes interrupted in the middle. 
They do not descend one-third the depth on the sides, being confined abruptly, 
and well defined to the dorsal region. There is a similar patch on the snout. 
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The principal difference in form and structure between this species and A. 
punctatumare seen in the absence of any dorsal furrow, and a less prominence of 
that on the side of the tail. The limbs are more feeble, the head narrower, 
the tail shorter, etc. 

In specimens from Prairie Mer Rouge, 4033? the body is thicker and more 
clumsy, the legs weaker, the toes shorter, than in Pennsylvania specimens. _ 
The teeth, too, appear more transverse, and there is little or no interval be- 
tween the middle and lateral combs. 
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Cat. No. No. of spec. Locality. From whom ree’d. 
3932 15 Carlisle, Pa. S.F. Baird. Type of desc. 
3940 1 Kemper Co, Miss. D. C. Lloyd. 
4100 16 South Illinois. R. Kennicott. 
3948 1 Tarboro, N. C. Bridger. 
3943 1 Meadville, Pa. Thickstun. 
3964 1 Racine, Wis. 
3924 6 Georgia. Dr. Le Conte. 
3958 1 Aux Plaines R., W. Northfd., Ill. R. Kennicott. 
4008 2 Columbus, Ga. Dr. Gessner. 
3928 1 Anderson, 8. C. Mrs. Daniel. 
3927 14 Gloucester, Va. 
3962 1 Ripley, O. P. Hoy. 
3941 i Abbeville, S.C. J. B. Barrett. 
4085 10 ‘Grand Coteau, La. St. Charles Coll. 
3954 4 Galveston, Texas. E. B. Andrew. 
3953 1 Salem, N. C. J. T. Lineback. 
3 Georgia. Maj. Le Conte. 
4007 116 Prairie Mer Rouge, La. Jas. Fairie. 
4920 1 Florida. Townend Glover. 
4018 1 New Orleans. N.O. Acad. N.S. 
1 Pearl R., Miss. R. Kennicott. 


AMBLYSTOMA PUNCTATUM, Baird. 


J. Ac. Nat. Sc. Phil. i. 83. Hallowell, 1. c. iii. 351. Lacerta punctata (1767), 
L. Syst. Nat. ed. 13, 370, 45. Salamandra p. (1802) Lacep. Hist. Quad. Ov. 1- 
245, 314 (ed. of 1819). LZ. maculata (1802), Shaw, Gen. Zool. Amph. 304. 
Salamandra venenosa (18037), Bart. in Daud. Hist. Rept. viii. 229 (in lett. 
from Raf.) Lacerta subviolacea (1809), Bart. Am. Phil. Trans. O. S. vi. p 
108, pl. 4 fig. vi. S. subv., DeKay (1842), N. Y. Rept. 74, pl. 2,f. 36. S. 
venenosa (1838), Holb. Herp. Ist ed. iii. 105, pl. 24 (1842), 2d ed. v. 67, pl. 
22. Amblystoma subviolaceum, Tschudi. 


Body swollen, stout, cylindrical. Head depressed. Skin smooth though 
pitted with pores, most numezous on the tail. Of these there is a patch larger 
over on the parotid region, and another on the top of the head inside of the 
orbit and extending anteriorly in a straight line towards the nostrils, and pass- 
ing backwards semicircularly behind the eye; a double row round the edge of 
the lower jaw; a pair on each intercostal space along the side of the body, and 
a row on each side of the top of the tail; the latter indicated generally by a 
whitish dot. 

Head broad, depressed; width nearly equal to distance from snout to gular 
fold, and nearly one-fourth the distance to insertion of hind legs. Length of 
mouth, along axis of body, nearly distance from snout to gular fold, which is 
nearly continuous across the nape. There is a convolution behind the angle 
of the jaws, interrupted above and below, and a furrow connecting the two 
along the parotid region, and extended in a lateral line to the orbit. Distance 
from snout to gular fold contained 3} times in distance to insertion of hind lip ; 
(four times in another specimen). 

The eyes are moderately large; the length of the orbit contained 4} times 
in distance from snout to gular fold; about once in distance from the nostrils 
and about once in the distance between the two nostrils; nearly twice in dis- 
tance between the anterior extremities of the orbits. 

Body nearly cylindrical; perhaps slightly depressed, and swollen a little in 
the middle. On each side are eleven costal grooves, including unguinal and 
axillary ones, strongly marked, and nearly continuous above and below. 
The axillary is, however, quite inconspicuous. Four more of these furrows to 
behind the anus, where the last is confluent with the first caudal furrow. 


1867.] 


176 PROCEEDINGS OF THE ACADEMY OF 


These become less and less distinct to near the middle of the tail. There isa 
slight groove down the middle of the back. 

The tail is oval in section, the larger end of the oval below; becoming more 
and more compressed to the tip, without indication of any ridge. There isa 
lateral indentation along the whole length, which is about equal to the dis- 
tance from its back to the snout. In alcoholic specimens the tail is bent or 
curved, sometimes upwards, sometimes down, sometimes laterally. 

The digits are nearly cylindrical, or slightly depressed, without web or mar- 
gin. The third or longest finger is contained about 24 times in the distance to 
the elbow. The second finger reaches to the last articulation; the fourth to 
the penultimate. 

The fourth toe is largest, contained 24 times in the distance to the knee; the 
3d, 2d, 5th and Ist successively shorter. The distance between the outstretched 
hind toes is rather more than one and one-third the length to behind anus. 

The tongue is thick, fleshy and attached, although free at the edges, except 
behind. It is about two-thirds the width of the upper jaw, nearly orbicular, 
though the outline of the papillose portion is a little emarginate behind. It 
almost seems as if the tongue were capable of closing round an object in its 
centre as in the hollow of the hand. 

The transverse line of teeth is in the parts or combs; a central about two- 
fifths the width of the head, and separated from the lateral by a slight interval. 
The central patch is nearly straight in its middle, but the end curves a little 
forwards, and continuously with the lateral portion of the line, from a curve 
concave backwards, bounding the orbit. The inner edge of the posterior nares 
marks the extent of the central row of teeth. The lateral combs of teeth are 
about half the central. 

The color of the specimen described is, in alcohol, of a dark liver brown 
above, abruptly light olivaceous beneath. On each side of the back is a series 
of nearly circular rounded spots, about the size of the orbit; about three on 
each side of the head, 8 or 9 on the body, and as many on the tail, where they 
are sometimes confluent. These spots are white in alcohol, but yellow in life. 
Along the sides, and more sparingly beneath, are some scattered quite small 
whitish spots, not very conspicuous. The legs are of the color of the under 
parts, not of the upper. They show some of the small light spots seen on the 
sides. 
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In the preceding paragraph I have described a specimen from Abbeville, 
S. C., as a locality nearest to that whence the original of Linnzus’ description 
was obtained. An examination of a large series of specimens from different 
localities shows certain differences which, however, are not of a character to 
indicate specific separation. Carlisle specimens have longer and more cylin- 
drical toes than those from Louisiana. ‘ 

The external appearance of the skin varies considerably with the strength of 
alcohol used for preservation, and probably with the season when captured. 
The animal when alive is perfectly smooth and lustrous, and readily exudes a 
large quantity of a white milky juice from the upper half of head, body and 
tail, or from the dark colored portion. This is due to the presence of glands 
closely implanted in the skin, the pores of which are sometimes quite incon- 
spicuous, sometimes very distinct. On the tail they are much largest and 
deepest, and the lateral groove marks their inferior boundary, being there 
implanted vertically. When these pores are very full of their milky juice, and 
the alcohol is very strong, the contraction of the skin between the mouths of 
these pores gives more or less the appearance of rounded, thick-set granules, 
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of rather large size. This also gives rise to an apparent depression of the 
digits, the skin forming quite a margin. 

The proportions of the body vary slightly. The tail is generally not so long 
as the rest of the animal, the groin being more usually nearer the middle point 
of the axis. Younger specimens appear to have shorter tails. 

There is considerable diversity in the curve of the transverse series of pala- 
tine teeth. In neariy all more northern specimens the central row is formed of 
two ares, concave anteriorly ——, more or less continuous with the lateral, 
which are anterior and convex anteriorly. The two central arcs are continu- 
ous at their inner ends, forming an inverted angle at the axial line. Some- 
times, however, as in most of the specimens from Prairie Mer Rouge, this central 
angle is wanting, and there is only a single arc or curve, concave anteriorly. 
In the type specimen described the central row of teeth is nearly or quite 
straight (which is quite apt to be the case in very large ones), while in one 
specimen of No. 4684 it is convex anteriorly. The transverse extent of this 
middle line of teeth varies. Sometimes there is quite an interval between it 
and the lateral, while in 3930, from New York, they are continuous, without 
appreciable interruption. 

There are no very great variations in the pattern of coloration; generally the 
outer surface of the limbs is colored like the back, in which case there are one 
or more large rounded light spots. The under parts are generally dark-bluish ; 
the sprinkling of small white specks on the sides and beneath varies consider- 
ably in prominence. The large dorsal spots are always nearly circular, and 
vary in number; generally only one series on each side. 

In living specimens from Carlisle, Pa., the iris is dark brown, without metal- 
lic color, scarcely distinguishable from the pupil. The color of the animal 
above is a deep anthracite black, beneath dull livid. On each side the dorsal 
line is a series of large, nearly circular, gamboge yellow spots, somewhat sym- 
metrically disposed. These vary from 10 to 20 from head to tail, and sometimes 
are larger than the eye, usually about its size. On the sides and beneath are 
sparingly scattered small bluish-white specks. The spots, both yellow and 
bluish-white, are sometimes found on the legs. 

In younger individuals the yellow spots are brighter, and the black ground 
deeper. 


Cat. No. No. of Spec. Locality. From whom received. 
3950 6 Abbeville, 8. C. J. B. Barrett (spec. descr.) 
3936 1 Quebec. R. Nettle. 
4084 2 Grand Coteau, La. St. Charles Coll. 
3925 2 St. Louis, Mo. Dr. G. Engelman. 

2 Lake Superior. J. H. Slack. 
3944 1 Centre Co., Penn. S. Brugger. 
3961 3 Somerville, N. Y. 
3938 7 Root River, Racine, Wis. Prof. Baird. 
4686 1 Cleveland, O. Dr. Kirtland, 
3963 6 Meadville, Pa. 

1 Halifax, N.S. Dr. Gilper. 
4077 2 Fort Towson, Red R., Ark. Dr. L. A. Edwards. 
3942 3 Knoxville, Tenn. Prof. Mitchell. 
3929 2 Westport, N. Y. S. F. Baird. 
3930 / 2 Alleghany Co., N.Y. Dr. Stevens. 
3926 6 Carlisle, Pa. Prof. 8. F. Baird. 
4086 2 Virginia. W. McDonnald. 
3786 1 Cleveland, Ohio, Dr. Kirtland. 
3905 62 Prairie Mer-Rouge, La. Jas. Fairie. 
4098 41 W. Northfield, Cook Co., Ill. R. Kennicott. 


AMBLYSTOMA CONSPERSUM Cope. 


Proceed. Acad. Nat. Sci. Phila. 1859, 123. 
This is one of the smallest species of the genus, and though less stout than 
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the two preceding, is more so than the A. jeffersonianum, which it resem- 
bles in general features. 

Skin everywhere smooth. In some specimens only a series of pores may be 
traced along the superciliary region, and in a line to near the nostrils: several 
are on the parotoid region. The skin of the body is remarkably free from visible 
pent, while, as usual, the superior part of the tail is thickly studded with 
them. 

The head is a broad oval, its width entering the length to the groin 4:5 
times or a little more, and is a little over three-fourths distance to gular fold. 
Eye fissure equal to nostril and 1-75 between anterior angles, and a little more 
than distance between nostrils. The last distance is a little less than that 
between inner nares. Posterior canthus of eye a little anterior to canthus oris, 
anterior canthus opposite middle of upper lip from anterior point. Muzzle 
longer than chin. 

Furrows behind the orbit inconspicuous, but present. Costal grooves eleven. 
Tail short, everywhere compressed, measuring from its origin (at end vent) to 
axilla or to gular fold. No marked dorsal groove. 

The limbs are short, the digits long and slender. When appressed the fin- 
gers reach to the keel or beyond bases of fingers. Digits subcylindrical, anteri- 
orly 3d longest, then 2, 4,1; posteriorly 4, 3, 2,5, 1. Two small tubercles on 
edges of sole. Expanse of outer toes equal from end muzzle to posterior can- 
thus eye. 

Teeth in three patches, the median longest, commencing opposite inner mar- 
gin nares and convex to between nares or nearly so in one specimen. Tongue 


longer than broad, the laminar portion prolonged in two lateral bands posteri- 
orly. 
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General color above leaden, below pale leaden, the latter usually bounded by 
the line of the limbs, but in one specimen rising as high as the line of the eye. 
Lower parts of sides ‘and sides of tail more or less varied with small whitish 
spots, the former often in a regular line. A similar line on the upper part of 
the sides is present in some specimens, in others wauting. The end of the muz- 
zie is sometimes pale marbled. 

Hight specimens of this species before me confirm its validity in every respect. 
Specimens of the developed young of both A. opacum and A. punctatum 
are of considerably smaller size, and maintain their peculiar colorations, and a 
greater width of the head, ete. 

From the appended localities from which it has been sent, the range is seen 
to be extensive: ~ 

Mus. Smithsonian. 


No. No. Spec. Locality. Donors. 
3934 3 Carlisle, Pa. S. F. Baird. 
3918 1 ‘ G3 
Mus. Academy. 
1 Charleston, 8. C. Dr. Hallowell. 
(Spec. deser.) 2 Liberty Co., Ga. John Le Conte. 
(Type) 1 Chester Co., Pa. E. D. Cope. 


AMBLYSTOMA BICOLOR, Hallowell. 
Proceedings Acad. Nat. Sci. 1857, 215. 
In the type specimen of this species, the usual supraorbital and lateral 
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frontal series of large pores are not discernible. Ina second specimen they 
are well marked. In the former the skin is quite smooth, with eleven lateral 
grooves, and the folds of the throat and side of the head not strongly marked. 
The head is broad and obtuse, entering the length to the groin 3-75 times. 
The front convex is profile, containing the length of the fissure of the eye in 
its width between anterior canthus of same 2°75 times. The same measure is 
a trifle less than distance from same to nostril, and one and a quarter the dis- 
tance between the latter. These are much closer together than the inner nares. 
Distance between outer margin of nares equal length from end muzzle to mid- 
interorbital space. 

Dorsal line with a faint groove. Tail much compressed, equal from end 
vent to canthus oris. Body stout and heavy. The limbs are stout and the 
digits not elongate and depressed. The appressed limbs overlap by the length 
of the toes. Two well marked palmar tubercles. Third and fourth toes nearly 
equal, fifth a little longer than first. 

Tongue large, disciform, not emarginate behind; palatine teeth in three: 
entirely transverse series, the interruption taking place considerably inside the 
line of the nares. The teeth themselves are in numerous rows on each of their 
bony crests, presenting a brush-like arrangement. Medium series notched 
behind. ; 
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Color above olive brown, below yellowish, olive shaded in the middle. The 
inferior yellow rises on the sides as short blotches; above them are several 
ill-defined yellowish spots. Parotoid region yellow, with a distinct black ver- 
tical bar. Limbs brown cross banded; tail yellow with brown spots. 

The above description is taken from the type from Beesley’s Point, N. Jersey, 
in Mus. Academy. Another specimen, 4692, from the same locality, in Mus. 
Smithsonian, differs in two important particulars ; the palatine teeth are not 
brush-like, but are confined to the crest of the ridge, and the tail is a little 
longer than the head and body. The muzzle is rather longer and the mucous 
pores more numerous. It may belong to another species, as the A. tegrinum, 
which it much resembles, but its eleven costal folds are a notable peculiarity. 
The A. bicolor, though nearest the tigrinwm, appears distinct, after a careful 
scrutiny of many individuals of the latter. 


AMBLYSTOMA TIGRINUM, Baird. 


Journ. Ac. Nat. Sci., Phila., i. 284. Salamandra tigrina Green, v. 116, 1825. 
Triton tigrinus Holb., N. Amer. Herp. 1842, 579, DeKay, Nat. Hist. New 
York. Salamandra lurida Sager, Am. Journ. A. S. 1839, 322. Amblystoma 
luridum Baird, J. A. N.S. i. 284, Hallowell, l.c. iii. 383. Amblystoma episcopus 
Baird, l. c. 292, Hallowell, J. A. N.S. iii. 354. Salamandra ingens Green, 1. c. 
1831, 254. Amblystoma Hallow. AHeterotriton Gray. 


General form very thick and massive, although the head is proportionally 
small in mature specimens; not as broad as the body. The skin appears quite 
smooth when fresh, especially when covered with its epidermis. On removing 
this, however, the skin is seen everywhere closely covered with shallow pits, 
interspersed with granule-like projections of the glands. There is an indis- 
tinct line of pores on each side of the head interior to the eye, but they can 
scarcely be traced elsewhere. 

The parotid region is much swollen, wider than the skull, and about equal 
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the distance from snout to gular fold. The width of the jaws is contained 
about 45 times in the distance to the groin, a little more than five to the end 
of the anus. The gular fold is very distinct and even overlapping. Over 
bebind the jaws and from the eye, obliquely along the side of the head and 
neck, are also very strongly marked. 

The eyes are moderate, not prominent; the pupil similar. They are distant 
from the nostrils one orbit length; separated anteriorly 2} orbits. The nos- 
trils are separated one orbit. There is a decided constriction at the neck. 

The body is swollen and large; a little depressed at its circumference, at 
the widest is nine-tenths the distance from snout to groin. There are twelve 
well marked costal furrows, from fore to hind leg; five pelvic; the 4th and 5th 
uniting just behind the anus. 

The tail is about equal to the distance from snout to groin; it is subquad- 
rate at base; 14 as high as wide, but becomes immediately oval in section, 
larger below, and more and more compressed to the lip. The edges are, how- 
ever, rounded to the terminal third, where they gradually become sharp. 

The legs are stout, thickened and rather short in proportion. The digits 
are much depressed ; short, triangular in shape, tapering from the broad base 
to the tip, which are hardened and somewhat horny in appearance. The free 
portion of the longest is about one-third the total length of the limb from 
elbow to knee ; sometimes even less. In the individuals which live on land, 
the digits appear longer and more cylindrical. The expanse of the outstretched 
toes is about four-fifths the distance from snout to groin. 

The tougue is fleshy, broad, about half the width of the head, and with the 
outline of the papillose portion slightly emarginate behind. 

The palatine teeth of this species extend across the palate very nearly from 
one side of the upper jaw bone to the other. The series is only interrupted 
along the median line ; sometimes scarcely so. The line is obtusely angularly 
rounded anteriorly, the concavity behind reaching forward to about opposite 
the middle of the internal nares. The slightly convex anterior branches di- 
verge backwards regularly nearly to the line of the inner nares, where the angle 
of divergence becomes still greater, and the line becomes nearly straight, or 
even concave, anteriorly. 

There are considerable variations in the outline of the curve of palatine 
teeth, as will be given below. 

In alcohol this species is of a dark livid blackish brown, paler beneath. On 
the upper surface, generally on the side of the tail and limbs, are nearly circu- 
lar yellow spots, about the size of the eye, and generally sharply defined. 
These are much like those of A. punctatum, though not quite so distinct, and 
although a faint indication of arrangement in ten dorsal rows may be traced, 
yet these are less symmetrically disposed, and single ones are scattered 
between the others along the back. Similar scattered spots are seen along the 
belly, which again is bordered, as on the lower part of the sides, with larger, 
more quadrate spots, which are more or less confluent, giving rise to elongated 
blotches, overpowering the ground color. This is also sometimes the case on 
the belly, and almost always on the chin, or beneath the head aud neck. 

The rounded spots above sometimes vary considerably in size, and occa- 
sionally are almost wanting. Sometimes they are more or less confluent, in 
which case there is usually a predominance of yellow onthe belly. In a large 
series of specimens, I have not observed any vertical yellow bands on the side 
of the tail. , 

In the young just perfected from the larva the upper parts are dark brown, 
the under parts uniform, of a brownish yellow apparently. The yellow spots 
next make their appearance, becoming more and more prominent to a certain 
age. In very old specimens the dorsal spots become indistinct, but may 
generally be discovered when held under water or alcohol. 
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Dimensions of 4691. 
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The largest specimen before me measures ten inches (4003, Booey In this 
the tail from behind anus is as long as the rest of the animal. DeKay de- 
scribes one of eleven inches in length. 


Measurement of a typical specimen of the var. tigrinum. 
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In this variety the most appreciable difference in color consists in the ten- 
dency to transverse or vertical bars of yellowish on the side of the tail more 
or less confluent. 

I find no difference in form between the two series of the supposed A. episcopwm 
now at hand, 3899 and 3887, and young specimens of A. luwridum, as 3971, 
from Marietta, Ohio. The color above is light reddish brown, the sides a 
sharply defined dusky brown ; the belly of a lighter shade of the color of the 
back. There are some very obsolete indications of whitish spots in the belly 
and sides. Iam by no means convinced that these are not light colored varie- 
ties of A. luridum. I have, however, not been able to find the original speci- 
men. 

The following examination of the nature of the variation to which this 
species is subject, and their causes, may be added to the preceding diagnosis 
from Baird’s MS. 

The color varieties are as follows: 

a. Uniform brown above, yellow below, sides darker brown; 3887, 3899, 
three specimens. 

6. Blackish brown, with small scattered yellow spots above, and large ones 
on the sides; the majority of the individuals; Nos. 4003, 4097, 4691, 3974, 
3895, 3966, 3983, 3970, 3950, 2971, 4692, 4706, and eight in Mus. Academy. 

y. Nearly equally and not coarsely marbled above with blotches of deep 
brown and bright yellow ; 4059. 

d. Entirely yellow, with brown linear patches irregularly arranged; type of 
A. ingens from New Orleans ; one specimen. 

The above coloration varieties, it will be observed, coincide in part with 
those of A.mavortium. 


The conditions of preservation of immature stages in the dentition are as 
follows : 


A. Palatine series nearly entirely transverse behind the internal nares; 
eight specimens, all from New Jersey, except two from Root River, Wisconsin, 
4093, and one from Louisiana, 4706. All are fully developed, and many of the 
largest size ; one of 4093 has the postnarial dental series separated on one 
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side. Of these, the largest example of the species is from Root river; with 
the other mentioned, the width of the head enters the length of the groin 4°5 
times ; and the tail is longer than head and body; the same relations are seen 
in two New Jersey specimens. Two from the latter State have the long tail, 
but the width of the head is only one-fourth length to groin, while one of the 
same have the longer body (4:5 times) but the tail shorter than head and 
body ; two specimens have both the short body and tail. The elongation of 
the tail and body scarcely occurs in connection with any other type “of denti- 
tion, and it is mentioned here to show the greater general completeness of de- 
velopment im these Eastern individuals. 


B. Series slightly arched, not passing between nares. Two specimens large. 
In No. 3993 both outer segments are well separated from the median ; the tail 
is longer than head and body, and width of jaws 4-33 to line of groin; this 
individual is aberrant. 

C. Series angulated, not extending anterior to anterior margin inner nares ; 
Nos. 3956, 2971, 3983, 3895, 3899a, embracing five specimens. Three large 
sp. in Academy Mus, and type of A. imgens Green in same. 

This last specimen is peculiar in some respects, as already noted in coloration. 
The head is relatively a little wider than in other specimens of the same large 
size, the width entering the length to the groin four times, as in individuals of 
the smaller average size of the species. The length of the eye fissure enters 
2-5 times the interorbital width, instead of twice, though in one of equal size 
from Root River it enters 2-2 times. The nares are not more than usually sep- 
arated, hence the muzzle is more contracted than usual; it is also depressed 
in profile, but not more than in some other specimens. I believe it not to bea 
distinct species, but a form dependent on causes similar to those producing 
others here enumerated, and not more permanent than these so long as those 
Gauses are not universal. In other words, it is a large specimen with teeth, 
head and tail of adult character, but body and muzzle more larval. The fold 
on the hind leg and outer toe, mentioned by Green, is not marked, or different 
from that seen in the species generelly. 

No. 4097, sixteen specimens from W. Illinois, two have the series divided into 
four ; 4093, two sp.; No. 4691, Cook Co., lll., thirty-four specimens, one has 
the three interruptions, and five, with one of 4093, a median, making two series 
of teeth. 

f series C, the tongue is of normal size and the branchiz absorbed, ex- 
cept in twelve specimens, No. 4691, of which five present stumps of the 
branchie ; and two, 4097, where both the tongue is very small and the gill 
stumps remain. The width of the head is -25 to groin, and the tail never 
longer than head and body. 


D. Median series arched, extending anterior to anterior margin of inner 
nares. Onespecimen, 3966, is fully developed in all other points. 


E. Palatine series angulated, extending anterior to inner nares’ anterior bor- 
der. Nos. 4057, 3974, 3070, two of 4093, 3887, 3897b, four of 4097, nine of 
4691. All of these have the short head and ‘tail given in the preliminary 
diagnosis. The small or larval tongue occurs in one of 4093, 3070, 3974, nine 
of 4691, two of 4097; branchial rudiments remain in two of 4097, and nine of 
4691. No. 4057 is remarkable in having a very small tongue and short deep 
tail, no stumps of branchiz, and brilliant coloration, with large size and gene- 
ral adult appearance. It compares with certain specimens (4693, 3984), of 
A,mavortium in this strong retention of some larval characters, and like 
them is from northern Minnesota, a region noted for its cold and late seasons, 


Measurements of No. 4057. 
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A specimen entirely similar except in size and coloration, was found by Dr. 
Horn, near Beesley’s Pt., New Jersey, a well known locality for the species. 
The tail is remarkably thick and deep at the base, and only equal from its 
basis to the canthus of mouth. A groove in the dorsal line behind, tail not 
grooved. Thecolor is a dark leaden brown, sprinkled everywhere with small 
yellow spots; spots large, on tail; belly yellowish. Total length 6 in. 5 1. 

From the preceding investigation we gather that larval characters in this 
species are in part only cotemporaneous ; that the branchiz are lost first, the 
tongue develops next and the teeth last. That the development extends in 
older age to the lengthening of the body and tail. That the progress may be 
arrested at a time when different degrees of combination of these and other fea- 
tures exist. That reproduction may take place at any of such different stages, 
is evident from the condition of development of the ova of many of the 
various specimens; and it is known to take place in other species at earlier 
stages than any recorded here as adult. 

It is also to be noted that specimens from New Jersey are almost always 
more fully developed than those from the western regions; the former is a 
warmer district than the latter. Of two specimens from New Orleans, how- 
ever, one only exhibits the dentitional characters of the New Jersey individ- 
uals. The characters common to the western individuals have occasioned the 
opinion that it was another species, which was called A. luridum. 

Axolotls, or reproducing Amblystoma larve from Mexico, have recently 
reproduced in the Garden of Plants, as before stated, andgthe offspring have 
lost most of their larval features remarkably early. Prof. Duméril finds the 
teeth of these specimens to resemble those of the supposed A. luridum, and 
adds that they may belong to that species. This is not probable from the 
habitat. The A. mavortium extends into Northern Mexico, as far as the 
limits of the Fauna Nearctica, and it is more likely to prove to be this species. 

It must be observed that this large species, whose description follows, 
differs absolutely only in the broader muzzle, and wider separation of the 
outer nares. The A. tigrinum retains in this case a feature characteris- 
tic of the larva of A.mavortium and of all other Siredon species. The 
range of color variation is only partly different in the two, but the majority 
of specimens of each belong to different color types. Each occupy a differ 
ent geographical area, both of which are well marked in the distribution 
of many other reptiles. Nevertheless, ultimately I think it quite possible that 
they will have to be viewed as developmental forms like so many other 
supposed species, which are not sufficiently isolated from one another at the 
present time to warrant them distinct places and names in the system. 

The Siredon of the Table Land of Mexico is different from those of the 
species described in this essay, as already pointed out.* As the metamor- 
phosed stage, if existing, has not yet been obtained, I introduce it into this 
synopsis by name only. 


Cat. No, No. of Spec. Locality. From whom received. 

3979 Detroit. Dr. A. Sager (type of A. luridum). 
4691 40 (ad.) W. Northfield, Il. R. Kennicott. 

4097 30 N. [linois. 

4003 6 Racine, Wis. Dr. Hoy. 

3983 1 Rock Island, Il. J. D. Sergeant. 


Proc. A. N. Sci., Phil., 1866, 300. 
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3992 2 S. Illinois. R. Kennicott. 
3974 4 Columbus, O. L. Lesquereaux. 
3971 1 Marietta, O. Prof. Andrews. 
4706 2 Grand Coteau, La. St. Charles College. 
3966 2 Mississippi. Dr. Shumard. 
3956 (30) 1 New York. J. C. Brevoort. 
3895 1 St. Louis. Dr. Engelman. 
3993 1 Russellville, Ky. (1852) Dr. Geo. R. Bibb. 
4040 2 Lake Encenito, Il. J. Potts. 

3899 2 Detroit, Mich. Dr. A. Sager. 
3887 1 Ann Arbor, Mich. S. F. Baird. 

4707 1 Racine, S. F. Baird. 

4059 1 Fort Ripley, Minn. Dr. J. F. Head. 
4692 3 Beesley’s Pt., N. J. S. F. Baird. 


AMBLYSTOMA MEXICANUM Cope. 


Gyrinus m. (1800?) Shaw and Nodder, Nat. Misc., pl. 342, 343. Siren pisci- 
formis (1802?) Shaw, Gen. Zool. Amph., p. 612. Siredon axolotl (1833) 
Wagler, Jones’ Amph., pl. 20; Axolotl (1811) Cuv., Rept. dout. in Humb., 
Obs. Zool. 104, pl. 14. Hypoethon pisciformis (1829) Gravenhorst, Del. Mus. 
Vratislav., p. 89. Acholotes guttatus, (July, 1844,) R, Owen. Ann. and Mag. 
Nat. Hist. xiv., p. 23. 

? Lakes, City of Mexico. Dr. C. Sartorius. 
4. Table Land, Mexico. 
AMBLYSTOMA MAVORTIUM Baird. 

Journ. Ac. Nat. Sci. Phila. 1847, 292. Hallowell, 1. c. iii. A. proserpine Baird. 
Hallowell, l. c. 354. A. maculatum Hallowell, 1. c. 355, Proceed. 1857, 215. 
Camarataxis maculata Cope, Pr. Ac. Nat. Sci. Phila. 1859, 122. A. nebulosum 
Hallowell, Sitgreave’s Rep. Zuni and Colorado, J. A. N. Sci. iii. 352. A. eah- 
forniense Gray, Proc. Zool. Soc. London, 1853, 11, Tab. Desmiostoma macu- 
datum Sager, Perfsular Journ. Medicine, 1858, 428. 


Palatine teeth in a transverse series, more or less angular anteriorly ; reach- 
ing to the posterior border of the inner nares, or one diameter beyond. The 
angle sometimes flattened or rounded. The series scarcely or not at all inter- 
rupted on the median line; never (?) on the limbs, which are generally a little 
undulatory. 

Inner nostrils separated by the same space as the outer. 

Tongue broader than long ; more than half the width of the head; thick and 
fleshy. 

Body very heavy, with 12 costal furrows. Head very broad, contained about 
34 times in distance from snout to groin. Tail about equal to the same dis- 
tance, much compressed from the base. Males in breeding season with a dis- 
tinct fin from near the base of the tail above, and from beyond the middle be- 
low; tail more oval at other seasons. Cloacal region of male much swollen, 
emarginate—angular behind. 

Legs moderate ; digits much depressed, very broad at base; triangular, and 
adapted for swimming. Free portion of digits about one-third the distance 
from their tips to elbow or knee. 

General color dark brown or blackish; in alcohol varied with blotches of 
yellow. These are disposed along the median line of the back and tail (ex- 
tending down on the sides) as transverse ellipsoid bands of large size, perhaps 
equal to the space between the costal grooves. The blotches of opposite sides 
sometimes alternate, sometimes are opposite, and are frequently confluent here 
and there, which is generally the case on the tail, where they form yellow, en- 
circling rings interrupted below. Along the sides of belly and lower part of 
the sides is a similar series of yellow ellipses, but usually larger; those of the 
same side usually somewhat confluent, sometimes entirely so, leaving a dusky 
central line of the belly. The limbs are blotched black or yellow. 
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The yellow sometimes predominates so as to almost form the ground color, 
encroaching largely, too, on the yellow of the belly. In general, however, 
there is little or no tendency to anastomosis or reticulation of the dark inter- 
spaces as in an allied species. Smaller rounded irregularly scattered spots of 
yellow are seldom if ever seen asin A. var. luridum. 

The ground color is sometimes uniformly dusky above, although the lighter 
transverse ellipsis can usually be made out; perhaps they are always appre- 
ciable in life. 

In the preceding general description I have endeavored to represent the dis- 
tinguishing features of what I believe to be a single species, varying very much 
in shape of palatine teeth, proportions, color, etc. From the synonymy it will be 
seen that I combine under the oldest name of mayortiwm, proserpine, and nebu- 
losum. Although the type specimens of these supposed species differ suf- 
ciently among each other, yet there are sufficient connecting links in the large 
series before me, and it would be no difficult task to pick out a dozen more 
specimens each as distinct from each other and the above as the latter are 
among themselves. 

One great source of the diversity of character in different specimens of this 
protean species is to be found in the very different size of specimens in the 
same stage of growth, while in some the full metamorphosis will have been 
accomplished with a length of three or four inches; in others the branchiz are 
still visible at a much greater size. In one female specimen of 8 inches in 
length (4978) the branchiz are still appreciable, the fissures in the neck not 
being closed up, although the ovaries and oviduct would indicate that it was 
captured when in full breeding condition. This embryonic tendency is almost 
always indicated further by shorter gape of the mouth; the tongue smaller, 
flatter, more adherent, not at all or very little free at the edges, and little or not 
at all papillose, but exhibiting a cartilaginous surface. The palatine teeth in 
the embryonic state are alone usually more arched anteriorly; more or less 
parallel with the maxillary series; less prominent above the soft palate, and 
extending to a less distance laterally. The digits are more depressed, their 
outlines more oval than triangular, the 3d and 4th toes and 2d and 3d fingers 
more nearly equal. 

The development of the different embryonic conditions may be carried on 
very unequally in different specimens, so that it is very unsafe to base specific 
characters upon small individuals, or even upon large ones in which there is 
the slightest indication of the branchial slits or their tufts. 

The same adult individual differs, too, in different seasons. While some spe- 
cies appear to reside almost entirely in water, others do so only partially. 
Even the same specimen may pass a more aquatic life in one year than in 
another. A more persistent residence in water is shown by the broader and 
more depressed digits, higher and more compressed tail, and more or less de- 
cided ridge (sometimes even membranous). Ihave no doubt that an animal, 
while possessing these features in marked degree when in the water, would lose 
them to a measurable extent after a lengthened residence on land. This aqua- 
tic habit is generally greatest during the breeding season. 

The preceding diagnosis and remarks are taken entire from Prof. Baird’s 
manuscript. I will further extend and illustrate the same, and add that the 
names A californiense and A. maculatum have been applied by Gray and Hallo- 
well, and Desmiostoma maculatum, by Sager, to forms of this species. 

Various changes of form during the late metamorphosis of this animal have 
been already enumerated in the prefatory remarks on the genus. A feature of 
difference mentioned above, the varying length of the fourth digit, appears to 
be quite independent of other developmental conditions. In a specimen in the 
Mus Academy, from Kansas, this digit has but three phalanges on both feet; in 
another from the same locality 3 on one, 4 on the other foot, and the same oc- 
curs in No. 3994 Mus. Smithsonian. In ad/ the other specimens at my disposal 
they are, as in this section of the genus, 4—4. 
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The varieties of this species, which may be distinguished by their coloration 
are as follows: 

a. (californiense.) Blackish, with slightly paler belly; a series of 
large oval yellow spots on lower part of side and tail (in one specimen a few 
on each side of dorsal line). System of mucous pores well developed, especi- 
ally below ramus of the jaw on each side. From California only; eight speci- 
mens; No. 4081. 

8B. Brown, yellowish below ; larger lateral and smaller dorsal yellow spots, 
irregularly arranged. Fewer mucous pores on éach side the gular region. 
Fourteen specimens; mostly from Kansas and Nebraska, one from Missouri, 
one from lat. 38°, two from New Mexico, and two from Chihuahua. Nos. 4065, 
4040, 3955a, 4062, 4084, 4908, 3984a. The type of A. nebulosum belongs here. 
There is no material difference between this and the coloration of A. tigri- 
num. 

y. Ground brown, crossed by transverse yellow bands, which inosculate 
more or less on the dorsal region, so as to obscure, sometimes almost entirely, 
the ground; mucous pores as in the last; belly with a median dark or black 
band. Sometimes the yellow is shaded with olive. Nos. 4613, 4705, 3990, 
4703, 4694 to 99, 3955, 4078, 4079, 4066, 3982, 5359, 4082, 3994. No. 4020 
might be assigned to either 8 or ». 

§. Ground olive, with numerous small brown spots; otherwise as above. 
No. 4693 and the type of A. maculatum in Mus. Academy. 

«. Brown above, yellowish below; otherwise as above ; 3984b, 4702, 3992, 
3955b; from most diverse localities. 

Color as in y, the yellow leaving only inosculating lines of brown; no 
frontal, nasal or mandibular series of mucous pores; 4698 one specimer 

So much to the principal of ornamental variation; the following are the 
forms resulting from unequal development of parts ; the reader will observe by 
the numbers how partially they coincide with each other and with the preceding. 

Type A. Palatine teeth in a gentle arch convex forwards, not extending be- 
tween nares; the teeth (but not the ridge) interrupted inside the series behind 
the nares. Nos. 4908 and 5359 (2 sp.); in all respects fully grown, the former 
not more than half the size of the usual type. Approach distantly A. tris- 
ruptum Cope. 

Type B. Palatine teeth forming a straight series on each side, meeting at a 
more or less open angle between the nares. Most of the specimens: Nos. 4702, 
3992, 4705, 4613, 4065, 4040, 4698, 3990, 4703, 4694 to °99, 4081, 3955, 4079. 
Of these the angle of the tooth series does not extend beyond the anterior mar- 
gin of the nares in twenty-six specimens, of which one exhibits a small, unde- 
veloped tongue, and none have the stumps of the branchiw# remaining. In 
eleven specimens the angle extends beyond this point (in 3990 and another ap- 
proaching an arch in form) ; and of these the tongue is small and larval in six, 
and in one of these stumps of the branchie remain; this last is of medium size 
only, but Nos. 4693 and 3694 are large, the first very large; they add the lar- 
val character of a short, deep tail. Itis to be noted that these specimens are 
from Minnesota and the borders of British America, regions subject to great 
cold, to which cause we may, with much probability, assign their characters. 
Two individuals presenting the same peculiarities are described under the head 
of A. tigrinum. Of two specimens from Chihuahua, fully developed, the 
teeth are of the two types: of eight from California one presents the second 
type only; it is otherwise fully developed. 

Type C. The postnarial portion of the palatine series has nearly or quite 
assumed its transverse position, while the median series remains in its larval 
arch, extending more or less in advance of the nares. Hight specimens, four of 
the largest size: 3955a, 4078, 4062, 4084; two Mus. Academy, one type of A. 
maculatum Hall. Of these two have the small tongue and traces of branchie, 
while four are fully developed in these respects. 

Type D. Palatine series forming a parabolic arch from one extremity to the 


[ Dec. 


NATURAL SCIENCES OF PHILADELPHIA. 187 


other, extending in advance of the nares. Three specimens, two of them of full 
but not large size ; one of the former full double the size of others from the same 
locality (the Platte Valley), which are referred to Types C and B, has larval 
tongue and branchial stumps. The others, 4066, with larval tongue, but the 
branchiz absorbed. 

Here may be mentioned a remarkable specimen, 3982, which is in all other 
respects fully developed, where the larval arch of teeth remains, but has be- 
come open and slightly transverse, extending but little beyond the anterior 
margin of the nares. It is intermediate between Types D and A, and is the 
result of a retardation in development of the larval arch, while Type B is 
produced by a retardation or preservation of the oblique lateral series of the 
larva, at the expense of the arch. 

Tadd here a description of the var. californiense, for the sake of de- 
termination of varieties and species that may be found hereafter. 

The proportions of this variety and general character of the glands, pits, etc., 
appear much like those of A. var. dwridwm, in some respects of A. punctatum. 
Ido not detect any patches of large pores on the top of the head and neck 
in one specimen, but in another a series of large whitish dots beneath the 
epidermis seems to indicate their presence. Of these one patch is placed on 
top of head within the orbit; another on the parotid region. Some pores, 
however, are distinctly visible behind the angle of the mouth, sending for- 
ward a series along the margin of the lower jaw, under the chin. 

The head is broad but also long, the width being decidedly less than the 
distance from snout to gular fold. The gape is very large, the length nearly 
two-thirds the width. The width in seven specimens is contained 43 times 
in the distance from snout to groin; in one specimen four times only. The 
eyes are separated only by 24 lengths of the orbit. 

The tongue is very large, nearly filling the whole lower jaw. It is three- 
fourths the width of the head. 

There is quite a difference in the character of the palatine teeth of the 
ten specimens before me. In both the central part of the series forms a 
decided V; the angle sharp, and reaching to the line of the anterior margin 
of the inner nostrils. The limbs extend backwards slightly in an S shape 
to a short distance behind the inner nostrils and in line with their inner 
border, and then connect with the external segment of the palatine series, 
which extend (nearly transversely but a little oblique backwards) to a line 
with the outer margin of the inner nostrils. In both specimens the two 
sides of the palatine series are not symmetrical and of unequal length, 
one specimen showing a distinct interval between the central V and the 
lateral segment, as well as at the angle of the V; in the other these four 
elements are coatinuous. 

There appear to be 12 costal furrows. The tail is compressed but not 
high ; in one specimen it is as long as head and body; in another shorter ; 
shows a sharp ridge above from near the base and from the terminal half 
below in one specimen; not so much in another. The limbs are well de- 
veloped; the digits depressed and triangular, but less so than in many 
aquatic Amblystomata, as A. luridum. 

The color of the species is blackish in alcohol, rather paler below. On each 
side of the belly or’ lower part of the sides of body and tail is a series of 
bright sulphur yellow spots, mostly nearly circular, sometimes oblong, and 
varying in size, though generally larger than the orbit. The spots are few 
in number—five or six from head to tail, and four or five on the side of 
tail. 

In one of the specimens are some smaller rounded spots on each side of 
the dorsal line; three or four in each series; these are not symmetrically 
disposed, as in A. punctatum. 

As Dr. Gray remarks, this species has a certain resemblance externally to 
A. punctatum, which, however, never exhibits the series of spots on the side 
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of belly and lower part of sides of body and tail, the spots being confined 
to the vicinity of the median line above. In var. californiense, when dorsal 
spots occur, they are less regular, though of much the same size. In var. 
luridum the yellow spots are much smaller, more numerous and more 
scattered; very prominent on the belly. There are many essential differences 
in form from punctatum, as the more widely separated external nostrils, the 
anterior angle of the palatines, the depressed short digits, more compressed 
and sharply ridged tail, etc. 

A description of a specimen of color var. 7 may also be useful for reference. 

The form is very heavy and clumsy; the head very broad; the gape twice 
as wide as long. The inner nares are about as far apart as the outer. The 
gular fold is very distinct and overlapping; the neck much constricted. 

The body is very large. There is no dorsal groove distinctly evident. 

The tail is much compressed, and elevated. In the specimen selected there 
is.a sharp ridge above and below, near the tip. 

The limbs are rather short; the digits very broad at the base, triangular, 
and much depressed. There is little appreciable difference in the length of 
the third and fourth toes. 

The tongue is very broad, wider than long, filling the rami anteriorly, and 
considerably more than half the width of the head. 

The palatine teeth form anearly continuousseries, nearly straight, but slightly 
obtuse anteriorly where it reaches to the line of the posterior border of the 
inner nares. Laterally the series extends one diameter of the inner nares be- 
yond their outer margin. The limbs of the very obtuse V are not straight, 
but slightly bow-shaped. There is a slight interruption along the median 
line. 

The ground color is purplish-black, with transversely elongated blotches of 
yellow. These appear to be arranged in one dorsal series on each side the 
median line of the back (coming up to it, and the opposite ones sometimes 
confluent), and another on the side of the belly of larger size, and ascending 
high on the sides. The latter are sometimes more or less confluent on the 
same side. The central region of the belly is generally of the dark ground 
color. There may be six or eight of these blotches from head to base of tail, 
and as many on the side of the tail, where, indeed, they generally form yellow 
rings, interrupted below. The limbs are blotched black and yellow in about 
equal proportions. 

Professor Sager has described, with considerable care, a branchiate sala- 
mander, as given in the synonymy, which I think is a larva of this species. 
His description points out sundry details of its external and internal organiza- 
tion, which do not differ from those noticed in this species. 

In the same connection it may be mentioned that Prof. Van der Hoeven has 
recently described a “perrenni branchiate,” which hecalls Sirenodon, which 
appears to correspond with the larva of Spelerpes, while Necturus* is identical 
with that of Batrachoseps. 


Proportional dimensions. 
Specimen 4081. Var. californiense. Petaluma. Soft sp. 
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* See Journal A. N-S., 1866. 
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Proportional dimensions. 
Specimen 3955 (1). Var. mavortium. Fort Bliss. 
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Proportional dimensions of 
Spec. 4082, type of var proserpine. Tamaulipas. 
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Proportional dimensions of 
Spec. 4696. Cimarron R. 
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4078 (35) 1 Fort Thorn. Dr. Henry. 
4705 1$ Fort Union, Neb. Dr. Hayden. 
4066 1 Rock Creek, K. T. Lt. Bryan, W. 8. Wood. 
4079 1 Fort Benton. Dr. Hayden. 
4062 1 Rocky Mts. Capt. Beckwith. 
4698 1 Bridgers Pass. Lt. Bryan, W. S. Wood. 
4011 1 Sand Hills of Platte. Dr. Hayden. 
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4699 Cimarron R., near Salt Plains. we 
4082 (91) 3 Tamaulipas. Dr. Edwards, type proserpine. 
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4057 1 New Mexico. Ed. Kern. 

3984 Lac qui Parle, Minn. S. R. Riggs. 

4693 N. Red River, H. B. T. C. Cavileer. 

4081 2 Petaluma, Cal. E. Samuels, soft spec. desc. 


Numerous specimens from near San Francisco in Mus. Compar. Zoology. 


AMBLYSTOMA OBSCURUM Baird. 

M.S. Species nova. 

In the greatly corrugated condition of the present specimen, it is impossi- 
ble to make out any satisfactory description of the integuments. They, how- 
ever, appear much as in the other stout aquatic species. The head is very 
broad, and the gape unusually large. The internal nostrils are very large ; 
their width half the diameter of the eye; the distance between their inner 
borders is the same as that between the outer. The tongue is large, broader 
than long; its width about two-thirds that of the upper jaw. 

The palatine teeth are in four series collectively, forming a broad inverted 
V; the angle is anterior, and would be quite sharp but that there is an in- 
terruption along the median line. The branches reach as far forward as the 
anterior border of the inner nostrils. They are decidedly concave antero- 
externally. The two inner anterior sections of the palatine series are each 
about twice the length of the external ones; they fall short of the inner bor- 
der of the inner nares by nearly a diameter of the latter, which space sepa- 
rates them from the outer section, which, immediately behind the inver nares, 
are about as long as the latter are wide, and do not pass exterior to their 
outer border. 

As nearly as can be ascertained, there are twelve costal furrows. The tail 
is compressed, but not high. 

The color appears to have been of auniform brown above and on the sides ; 
brownish-yellow beneath; on the sides, darker vertical blotches can be de- 
tected in the single specimen before me; similarly indistinct markings are 
visible on the tail. 

The very convex frontal region, and the concave interrupted series of teeth 
alone distinguish this species from the A. mavortium of the brown variety. 
It differs from A.tigrinum in much larger inner nares, and more widely 
separated nostrils ; the inner borders of the two being at about the same Gis- 
tance, instead of having the latter more approximated. The tongue is wider, 
as well as the head. The teeth are more V-shaped, reach farther forward; 
the outline of the limbs of the V is concave antero-externally, and inter- 
rup'ed by spaces equal to the wide nostrils; the outer sections not extending 
beyond the nostrils. 


Measurements. 
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No. No. of spec. Locality. From Whom. 
3994 1 Fort Des Moines, Iowa. W. E. Moore. 


AMBLYSTOMA XIPHIAS Cope. 
Spec. nov. 
The specimen selected as the type of the description has the skin somewhat 
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altered by alcohol, so that an exact description cannot be made of the glands, 
pits and pores. There does not, however, appear to be any material differ- 
ence from A. tigrinum in these respects. 

The head appears small in proportion to the size of the animal, and the 
cheeks unusually swollen; the width of the head is contained five times in 
the distance to groin. The mandible projects beyond the end of the muzzle. 
The eyes are rather small, distant three lengths of the orbit. The inner nos- 
trils are considerably more distant than the outer. The tongue is large and 
fleshy, filling the rami anteriorly, and more than half the width of the head. 
The inner nostrils are quite lateral. 

The palatine teeth form a very obtuse angle anteriorly, reaching to about op- 
posite the middle of the inner nares, and extending laterally beyond them by 
about one diameter. There is a slight interruption along the median line, 
but no appreciable one elsewhere. The limbs of the V are not straight, but 
form a double curve (scarcely appreciable) on each side. 

There are twelve costal grooves ; others are not appreciable, except those at 
the base of the tail. 

The tail is very long, considerably exceeding the rest of the animal; much 
compressed from the base, though not elevated. Ovalin cross section, and 
only becoming sharp near the tip, without any crest. No grooves are visible 
along dorsal or ventral outline. 

There do not appear to be any peculiarities in the feet distinguishing it 
from other aquatic Amblystomas. 

The color of this species is a yellowish-olive; brighter yellow beneath, 
with more or less anastomasing or reticulating bands of well-defined brown 
on the back and sides, and a few rounded spots of the same on the belly. 
These bands in width average perhaps the diameter of the eye, though varia- 
ble in this respect. 

Compared with A.tigrinum this species has a proportionally smaller 
head, much longer tail, and different color; yellow predominating in the 
one, and brown in the other. The relationship, however, appears to be very 
close. The digits perhaps are narrower, though also triangular and de- 
pressed. 

A large Amblystoma mavortium, No. 4705, from Fort Union, at the mouth of 
the Yellowstone, with the same coloration as the preceding, differs in rather 
shorter tail, the ridge of which is more acute; broader toes; and a con- 
siderably broader and otherwise different head, the width of which is con- 
tained about four times in distance from snout to groin, not five times. 
The palatine teeth do not extend laterally beyond the centres of the inner 
nostrils, which are separated more widely than are the outer. The tongue 
is larger and more fleshy. The dusky marks on the tail are not reticulated, 
but transverse, and the under side is dusky, not yellow. This very great 
and marked difference in the form and size of the head of the two specimens, 
although that with the smaller head is considerably the larger of the two, in- 
dicates the distinctness of the species. 


Measurements. 
In. Lin. 
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Mus. No. No. of Spec. Locality. Donor. 
4135 1 Columbus, Ohio. Leo Lesquereaux. 


AMBLYSTOMA TRISRUPTUM Cope. 
Spec. nov. 

The species is stout and heavy in build; the head very broad, and much 
depressed. The skin is granulated by contraction of the alcohol, but in re- 
spect to glands, pits, etc., appears much like other species. There is, how- 
ever, a decided feature in certain particles which crowd the parotid region, 
and are seen also on the top of the head along the inner margin of the orbit, 
and perhaps below the eye. I have not noticed this character in any other 
species east of the Rocky Mountains. 

The head is broad, ovate, rather pointed anteriorly. The inner and outer 
nostrils nearly the same distance apart. The tongue is broader than long, 
wee than half the width of the head, filling the interspace of the rami ante- 
riorly. 

The teeth are in four very distinct patches, with decided intervals. They 
form one transverse series, nearly straight centrally (where they are in a line 
with the posterior border of the internal nares), but curving slightly back- 
wards laterally. The two central patches are wider than the lateral, which 
vary a little in length, and are separated by an interval half the diameter of 
the inner nares ; their distance from the exterior patches is about twice as 
great, the centre of the interval falling about opposite to the inner border of 
inner nares. The outer patches extend about half a diameter beyond the 
outer border of inner nares. 

The remaining external characters of the specimen are not different from 
those of A. tigrinum. 

The colors of the specimen are much obscured by presefvation. Itappears 
to have been of a uniform dark blackish or biuish-brown, with a single series 
of large transversely elliptical blotches of yellow from head to tip of tail, 
half in body and half in tail, the foremost one rounded, and placed behind 
the eyes. Those of opposite ‘sides nearly meet on the back, and are confluent 
on the upper edge of the tail. 

This is the only species I have seen of the group in which a strictly trans- 
verse series of palatine teeth behind the eye is divided into four groups. 


Proportional dimensions. 
Spec. 4068. Ocate River, N. M. Q. 


Length of gape of mouth, to its width.....-..........0.. .... little more than half- 
Width, 3B distance from snout to gular fold........ ss... . not quite equal. 
se QUOD seseeeeeseeeeeeneees .. 4 times. 

From snout to gular fold, contained in distance from 

SHOU UO GTO... c-cccsencsencaccccsranacecassceceiss=ssececesser 34 
Distance anteriorly between eyes, in length of orbit..... 3 

«from eyes to nostrils ce sf ocd: 

«between external nostrils, “ se e-.- Dot quite 2 

we a internal ef wr ue Saco 
Width of tongue, to width of head.............. 20. sscssseess over 4 
Free portion of longest finger contained in distance 

from elbow, tontipecss---reeene-eonaleeesseesens secese-netioce sae little over 3 times. 
Free portion of longest toe contained in distance from 

KHGC LO UipPeccsqssenneasenlenanneooaiscesonee oasesessesanreieenass 3} 
Distance between outstretched toes in length from snout 

UO EO epoca oncncocopDoedodocmonnconanes  gononacto stone. 3300c¢ about equal. 


Length tail from behind anus, to rest of animal .......... less. 
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Measurements. 

Length (measured along axis of body) from snout to gape ......sseeeseeeee “45 
oS Se We gular fold ....... .. “90 

i ee “ ALMPit......000 ooere 1°45 

“ cL PEO yeccaccaecwecasaes 3°15 

‘3 “ we behind anus........ 3°80 

=e te end of tail......... . 6°80 

WirdiW ots Weald s.. ctese cee ae trea: ta tens bes ca mertcn st stiesecateaaccecenesie ceanaanemteetare se “80 
. UIT To icccbe cdo Be GECKOS CCHCEOSUORCONOIODG: COnERO SR BESSab Se tcaubcoucacaness 45 

a OL Ditiesseeteieeaeen ene -pobanqod.ae0dod SAckconc ecetad DASASSAICNE Motions acennccee 18 
Distance between ‘eyes anteriorly... 2.5 1.......-0..-scecncecseserscoccwsesscsancnomess “50 
ae outer nostrils...... Me sancceceecacerecsscceccesscoteescana sacevanss “22 

de inner Renee cerece tenes tart ser cocencencacsantiacccranteceescse “30 

4 a ATMOPIG ANA! GON... .. ncnece vonconncs ccoceesocerecrsecose aresoaen 1-80 
Herel of tail-where high est..0-..2-ce.s1s.eccsec--cjeeassvecches secccnececrncs conor sacs -46 
Breadth - Sie Ret age “Sl She Balt thot ot ere Bae “24 
Free portion of longest finger..........:..ssee0 sees acrneoASS cactactosstdes eoascauee -26 
From elbow to tip of longest finger.............ss0s »swaqsscedsqevesuvece cenecnsnes “90 
Free portion of longest t0€..........csssesesees HOCREOO GS 520 OSCE CoRR SEROESOBONS 29 
From knee to tip of longest toe..........20+2 seeee 2 ccobe nnot quonseeonacooonqnsecsenos “96 
Distance between outstretched toes............... ---ccsees onscsecccccccoonccesceeses 3°00 


One spec. 4068. Q Ocate River, N. M., from John Potts. 


AMBLYSTOMA JEFFERSONIANUM Baird. 


Jour. Acad. Nat. Sci. i. 283. Salamandra Green, Contr. Maclurean Lyceum i. 
p. 4, 1827; Holbr., N. Amer. Herp. v. 51, pl. 14. Triton nger Dekay, Geol. 
Surv. N. Y. Zool. iii. 85, pl. 15, f. 35. Salamandra granulata Dekay, 1. c. 
1842, 78, pl. 23, f. 66. Xiphonura jeffersoniana Tschudi, 1838, Class. Batr. 
Gray, Catal. Brit. Mus., 1850, 34. Amblystoma fuscum Hallow., Journ. A. N. 
Sci. iii. 355. -Ambd. luterale Hallow., 1. c. 352. 


Body decidedly more slender and elongate than in A. punctatum. Skin 
everywhere smooth, and showing through the transparent epidermis the ends 
of the glands, which thickly stud the entire surface. Under a lens are seen 
numerous small rounded, shallow pits between the glands, not on them, The 
contraction of the skin, in strong alcohol, between these glands, would readily 
impart a granulated appearance. The glandules are accumulated into a thin 
stratum above the parotid groove. 

The head is elongated, with the muzzle obtuse or truncate, the greatest 
width contained one time in the distance to gular fold, and from four and 
a half to five times to the groin; the distance to the gular fold is contained 
three and two-thirds times in that to the groin. The eyes are rather large, 
and situated far behind. They are distant once the length of the orbit from 
the nostrils (which are separated by nearly twice this length). The anterior 
extremities of the orbit are distant more than twice this length. 

The gular fold or furrow is distinct, not very prominent above ; that behind 
the angle of the jaws is inconspicuous, as is the lateral parotid furrow. 

There are twelve costal furrows, including the inguinal and axillary. 

The tail is a little shorter than the body and head (measuring from poste- 
rior extremity of vent.) It is oval in cross section, largest below, though 
without any ridge or crest. It is little higher than broad at the anus, but be-- 
comes more and more compressed to the tip, the upper and under outlines 
remaining nearly parallel for a considerable distance. The anal slit is pro- 
longed into a groove, which extends beneath the tail to its very tip. 

The tail is curved strongly upwards in the alcoholic specimen, but this is 
due to the corrugation of the spirit. 

The limbs are largely developed, and the toes verylong. The digits cylin- 
drical, depressed, without any lateral or basal web. The third finger is long- 
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est, then the second, fourth and first. It is one-third the length of arm from 
elbow. The fourth toe is longest, then the third (but little shorter), second, 
fifth and first; it is contained ‘about two anda half or two times in the length 
of leg from knee. The expanse of the outstretched toes is very nearly equal 
to the distance from snout to the groin. The length of the limbs varies a 
little ; when extended on the sides they may scarcely meet, or considerably 
overlap. 

The tongue is thick and fleshy; much as in A. punctatum. 

The teeth are in four patches ; the two central in nearly a straight line, or 
forming in smaller individuals a very obtuse 4, the angle anterior, but not 
passing the posterior border of the internal nares; the sides of the , are per- 
haps slightly concave anteriorly. This patch or line extends to the inner 
nares, and is there continuous with the lateral patches, which are short, 
nearly straight, about one-fourth the central patch, and form the posterior 
border of the inner nares. These are large, far back, and widely separated. 


In alcohol, after long immersion, the specimen is nearly uniform light liver- 
brown, paler beneath, without any spots. 


Lenpth from snout to cular folds.ccccc-c.ee sete vec csecscteesescsereneeen esse seeoeee ‘70 
oe we PEOUN scececece tacvsawss awessee saeco cs event ocetese seesone ecreae 2°55 

t = ONG OLANUS ssesccca icosccssss aves ess sree saeseerls-wencrescucones 3-20 

te POMMNANG OL LAU cocscceoviencvu nectsecue) ene es Du saeasaubicss sues oasae sees euwasacenss 2°50 
Widthiot Weadliy...:/.2-sssces\scnesse, ociees te scsisscenaceeseene eee onsos cassaeeccereconenones “50 
Length of mouth, along median line BeScgS Asch OLeceCoEce nee na eeas cba: 38 
“e forearm from elbow 62 


cf leg from knee 


The specimen from which the preceding description has been taken, is, if 
not the original upon which Dr. Green’s species was founded, at least one 
collected in the same locality and named by him, having formed part of his 
collection, and presented many years ago by its owner to the Smithsonian 
Institution. The ‘‘light blue spots’’ so conspicuous in fresh specimens 
have disappeared. 

Dr. Holbrook, in describing this species has mixed with it the account of the 
tongue and teeth of Plethodon glutinosus, which it somewhat resembles, but 
which may be readily distinguished externally by the lighter silvery spots, and 
much shorter digits. This induced Dr. Hallowell erroneously to make the 
species a synonym of P. glutinosus. The error had its origin, no doubt, in 
the nearer resemblence of the var. /aterale to the latter species. 

A confusion of the specimen described with the type of DeKay’s Salaman- 
dra granulata, exhibits no appreciable difference except in the darker color, 
rather more depressed toes, aud perhaps more massive looking jaws of the 
latter, the muzzle a little more pointed ; all uncertain characters in alcoholic 
specimens. The palatine teeth are in better preservation than in the speci- 
men heredescribed. The central patch is interrupted along the middle line 
and does not extend quite so far laterally. The legs and digits are much 
lengthened, the figure and description of Holbrook (see DeKay) conveying a 
very erroneous impression in this respect. The granulation referred to is 
in part the optical effect of the glands of the skin, showing through the 
transparent epidermis; partly the result of contraction of the skin by 
alcohol. 

In the typespecimen there are no symmetrically arranged patches of pores 
on the head. Their absence may be owing to the long continued preserva- 
tion of the specimens or to some accidental deficiency. Inthe type of gran- 
ulata these are quite visible. They are very distinctly shown in No. 4688, 
where there is seen a straight series interior to the eye and nostril (not 
reaching to the latter), bending abruptly behind the eye and passing beneath 
it. On the parotid region above the lateral groove is a slightly curved line 
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of six or eight pores, and a shorter straight one above it. Below the groove 
is a crowded patch which is continued into a simple series along the inner 
edge of the lower jaw. One or two are seen at the side of the base of the 
lower jaw, and others along the sides of body. 5 

It has been stated that in the type no indication of light spots was visible. 
In others, however, of more recent preservation, these are quite evident. In 
thesmallest specimen of 3998 are visible numerous rounded irregularly disposed 
light spots on the lower part of the sides, with some scattered over on the 
belly averaging half the size of the eye, but with faintly defined margins. 
Some scattered ones are seen on the side of the tail; these may be plumbe- 
ous or bluish in life. = 

In the largest specimen of 3979, Ripley, Ohio, these bluish spots are 
quite evident on the side of body and tail. 

Generally the ground color is, of the alcoholic specimen, olive brown, some- 
times blackish, lighter beneath. The color of the living animal is similar to 
that above described from alcoholic specimens. 

The youngest specimen examined is about two inches long and is not ma- 
terially different from the adult, although the two inner palatine patches 
appear more arched. 

There are two varieties of this species other than the typical, as follows: 

Var. fuscum (Amblystoma fuscum Hallow.) is dark brown, with an espe- 
cially dark shade or band along the sides. Type in Mus. Academy from near 
Hanover Co., W. Indiana. 3697 Mus. Smithsonian, Clarke Co., Va. 


Measurements of 3697. 


enethvirom: snouttomend (of mouth yac-ecs-css-cussecesssse-e ee PoeBaoodon eocdes 30 
of a gular fold....... soos RoR ORE Nae ead ae ease eee 55 
ct ue FED beasecos pseconsdenea bece2 code —cHedd soccesaconenocee: 1°90 
es oC OnaMOt anal! Slitiscask ssonsstecsstaceer cee cccawerecseaevecs 2°25 
GC ue ENONOL Gall he cscascoucwaoes sacewaaseoee ee oe Peed tes ocs 3°80 

Warchihvoteih on WF Aosaicee seaceta et feta cct harcde astactas wos MRR eee aoe sae hte ehene eRe “40 

HONGRAEME AN OMNGE | OWisescostaes cove sans se ameeece dokias hese cu eece eke SaaeeR ee bes “50 

HE PIRAE OE SHAD sc cosn sbi cp didnt dase acabelsars tepcnestiqneatssnsns stat Lomy. Ceeairns Se weeR “62 

Becton Otmbin d. Le pasts ..53 essere <ohessice cet iciecasawss ace eeccemtecwen saeeeh eee ceoe 1°80 


Var. laterale (Amb/. laterale Hallow). The length of the fissure of the 
eye enter the width between the anterior canthi of the same twice only. The 
color black with large white spots on the sides and tail, and smaller ones on 
the belly. Size about half the size of the adult of the typical variety, and 
the medium series of palatine teeth convex forward. The distribution of this 
form is northward. Specimens 7011 and 5941 from Milwaukee and high land 
between River St. Lawrence and Hudson’s Bay. In Mus. Academy, from Michi- 
gan and from north side Lake Superior. 

The dark color of the coagulated blood in the vena lateralis gives rise some- 
times to the deceptive appearance of a color stripe. 


Cat. No. No. of Spec. Locality. From whom received. 

3968 a) Canonsburg, Pa. Dr. F. Bache. 

3979 4 Ripley, Ohio. Dr. Hoy. 

3998 vias” bia Cleveland, Ohio. Dr. Kirtland, 

: \ (type of S. granu- 
3989 2 New York, N. Y. State Cab. lata, DeKay: 
3997 i Racine, Wis. Dr. Hoy. 

4689 1 Lake Superior. Dr. Hoy. 

4690 2 St.Catharine,C.W. D. W. Beadle. 

3888 2(larva)Burlington, Vt. Z. Thompson. 


Also from Philadelphia. 
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AMBLYSTOMA PLATINEUM, Cope sp. nov. 

This is one of the more elongate species and in many respects allied to 
the A. jeffersonianum. 

The head is oval and the muzzle rounded. The length of the fissure of the 
eye equals the distance of the nostril from the same, is but little less than 
the distance between the nares, and half or a little more of the distance 
between the anterior canthus of the same. Inner and outer nares the same 
distance apart. Greatest width of head 5-5 to 6 times in length from end 
muzzle to groin, five severths length from chin to gular fold. Canthus of 
mouth behind canthus of eye. A series of pores along the superciliary, 
which pass round the orbit behind and below ; a scattered longitudinal series 
on the parotoid region, and a transverse aggregation of the same on each side 
below parotoid groove ; a single series of the same for a short distance inside 
the ramus of the mandible. The parotoid region possesses a thin stratum of 
dermal crypte. 

Costal folds 12; the anterior is a little distance behind the axilla. Toes 
subcylindric, similar to that of the A.jeffersonianum; in one specimen 
(type) they are separated by nearly an intereostal space when the limbs are 
pressed to the sides; in another they meet. Tail rounded above at base, 
finally much compressed, but not elevated, equal, in one specimen body and 
head to middle orbit, measured from posterior extremity vent. In the type, 
however, it is much shorter, extending from its basis only to the eighth costal 
fold (from groin), but I am not sure that this is normal. 

Color leaden, in type paler below with numerous indistinct whitish blotches. 
Eye lids yellowish margined. Sp. 4688 has the abdomen darker and 
without spots. 


No. Locality. Donor. No. Sp. 
7145 Cleveland, Ohio. Prof. J. P. Kirtland. i 
4688 Unknown. Prof. Agassiz. 1 


The narrower head and more elongate body will distinguish this species from 
the A. jeffersonianum. It is readily distinguishable among many indi- 
viduals, nevertheless many of those of the var. lateralis approach it in the 
proportions of the parts of the head to each other. These points are the 
closer approximation of the eyes and of the nostrils. The shorter body is, 
however, always preserved. The size of the lateralis is considerably less. 
Those of the typical var. of the same species are invariably stouter, not 
only in body but head. 

AMBLYSTOMA MACRODACTYLUM Baird. 


Journ, Ac. N. Sci. Phila. i. p. 292. 

This species is the slenderest of all our speces of Amblystoma, in this 
respect as well as length of digits exceeding even the A. jeffersonianum. 

The specimen before me is too small to furnish any reliable indication as to 
the character of the glands, and pores of the skin. These are probably 
muchas in A. jeffersonianum. No pores are visible on the head arranged in 
regular patterns. 

The head is rather large, depressed and elongated, with a moderate con- 
striction at the neck. The eyes are prominent and distant less than two 
lengths of the orbit. The outer and inner nostrils are each about one orbit 
distant. The width of the head is about three-quarters the distance to gular 
fold. 

The tongue is oval and longitudinal. The palatine teeth are in three or 
four patches, the central largest, occasionally separated by an interval less 
than half the diameter of the inner nostrils; together they form a line, 
slightly angular anteriorly, where they reach to about opposite the centre of 
the inner nostrils; laterally they pass a little the outer margin of the inner 
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The body is cylindrical-depressed, with twelve costal furrows. The tail is 
broken; but from what is left appears to be somewhat compressed, but much 
rounded. 

The color in alcohol appears to be brown with a well defined broad dorsal 
stripe of grayish brown, which involving the whole upper surface of the head 
and neck. contracts on the nape, swelling again on the back, with an average 
breadth*of the outer orbital space; this “stripe seems to extend to the end of 
the tail. On each side of this dorsal stripe is a suffusion of dark 
brown which gradually pales through the color of the sides into the belly ; 
there are also a few spots of the same in the dorsal stripe. There area few 
grayish white dots scattered along the sides, and perhaps on the limbs. 

Two specimens (4054) from Puget Sound, agree in form with the preceding 
Specimen ; the two central patches of palatine teeth perhaps a little more 
angularly arranged, Instead of the grayish dorsal stripe, however, there is a 
brownish red one, and the sides are of a darker and more continuous brown. 
No. 4711 has a similar character of palatines but a coloration more like the 
type. The palatines in fact extends a little in front of the anterior border of 
the inner nostrils. 


Proportional Dimensions of 4042. 
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Number of costal furrows (including axillary and inguinal).... 12. 
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Cat. No. No. of Spec. Locality. From whom received. 
4042" 1 Astoria, O. Acad. Nat. Science. 
4711 1 Simiahmoo. A. Campbell. 

4054 2 Puget Sound. Dr. Suckley. 

4035 2 (larva) Wash. Terr. (Aug. 1.) Dr. Cooper. 

5982 14 Chiloweyuck Lake, Or’g Dr. C. B. Kennerly. 
5248 1 Walla Walla, Ft. Benton. Lt. Mullen. 


AMBLYSTOMA PAROTICUM Baird. 
Spec. nov. 


This Salamander is of very peculiar character. It is one of the stout-bodied 
species, in this respect about equal to A. punctatum, but with a broader 
head. 

In the type specimen (4708) the skin is remarkably free from pits, pores 
and milk glands. These are found on the parotid region, both above and be- 
low the horizontal furrow from eye to side of neck, which is swollen in conse- 
quence. There is also a small patch on top of head, bordering the orbit; a 
patch on the spaces between the intercostal furrows, on the upper part of the 
sides, extending, though faintly, nearly to the belly. Along the ridge of the 
tail, bordered below by an indented line, the glands are thickly crowded. A 
few scattered glands are seen along the back. Elsewhere the skin is perfectly 
smooth and glandless, with the muscle directly beneath it, although probably 
when fresh the usual shallow pits of the group stud the skin thickly every- 
where, as usual. These are distinctly visible in a second specimen, 4709. In 
this, also, the glands are more numerous on the back, and extend farther 
down the side of the tail. 

The head is broad and depressed; considerably constricted at the neck. 
The eyes are unusually large and prominent for the genus ; separated anteri- 
orly by about twice the length of their orbits; distant from the nostrils less 
than this length. The outer and inner nostrils are respectively about equi- 
distant by little more than one length of the orbit. 

The tongue is moderate, nearly orbicular, filling the rami only anteriorly, 
and hardly more than half the width of the head. 

The teeth are in four patches, forming a transverse series, slightly angular 
anteriorly, where they extend to about opposite the centres of the inner nos- 
trils. The two central patches are rather the larger, with a slight interval. 
They extend postero-laterally nearly to the inner margin of inner nostrils ; 
these are separated from the outer patches by an interval nearly the width of 
the inner nostrils. The lateral patches extend a short distance beyond the 
outer margin of the inner nostrils. The sphenoidal portion of the roof of the 
mouth is much restricted laterally and behind. 

The body is full, rounded and depressed; there are eleven costal furrows, 
including inguinal and axillary. 

The tail is compressed, but oval in cross section, with the lower edge rather 
sharp towards the end; the upper outline is much rounded. It is not high, 
and not as long as the rest of head and body; longer than from snout to groin. 
In one specimen there is a distinct furrow along the under side. 

The limbs are large; tbe digits lengthened, more depressed than in A. pune- 
tatum, but linear, not triangular in shape. The lateral ones are more length- 
ened than usual, and those of each limb are more nearly of a length. The free 
portion of longest finger is more than one-third from tip to elbow; that of 
longest toe in the same proportion. 

The gape of the head is wide; the length more than half the width. The 
width of the head is contained four times in distanec from snout to groin. 

The color in one specimen is everywhere a dull reddish olive or brown, 
paler beneath, and without the trace of any spots. No. 4707 is much darker 
—nearly black. 

The Amblystoma trisruptum Cope, from Ocate Creek, is similar to the 
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present species in the intervals between the four palatine patches and the 
glands on the parotid region. The rest of the skin, however, as far as can be 
ascertained, is glandular, as in A. punctatum, tigrinum, etc. The digits, too, 
are shorter, flatter, more irregular, the lateral and central more unequal; the 
eyes are much smaller and farther apart; there are 12 costal furrows, not 11, 
ete. 


Proportional Dimensions. 


Length of caperoh mouths tO its widthes.cs--.cecnner-ss-se) ese more than half. 
Width, to distance from snout to gular fold.................2..06 cont. 1} 
FNMA, eens socasdcoopncocoshocssed + 
behind ane... scesssseee +5 
From snout to gular fold, contained in distance from snout 
to groin oF 
behind anus 4 
Distance anteriorly between eyes, in length of orbit............ 2 
PLOT GYES MUON OS ULI Ses careccecceteetslcceedcne desea seem cntce little over 1. 
betweenkexternall nostrilsn-accecececc se essecceceece cesses oF iL. 
IMternal MOStUilsl...cecjscresciocss sees secsseiescccce about 1. 
Widthiof tonowe tomwidth ofiheady.cnc-cscccccccoeecosiscserocescs little over half. 
Free portion of longest finger contained in distance from 
CLO WACONULD cites cece tacsscet me ctecancitesnasces center et neta case e heey 22 
Distance between outstretuhed toes in length from snout to 
ARONA, cSbossoadsossopcths codsOs sc So0bc8 SoocHObaDSdonnase bossnedood equal. 
Measurements. 
Length (measured along axis of body) from snout to gape... ........e00- eee 50 
gular fold ............. 95 
AWD ticeescteseses cesses 1.50 
FTAOMD sooceoac 3°10 
behind anus........... 3°80 
@nd Of tailee....s- se. 7-20 
WH duh Tot headin ccars-cselascteelieotscicetecs eovecicevccmencceisnsescscsecscrvaccleasasiesessis “75 
HONSTINS) chanosdes ocoaodode ochAgdodcKDA esoCcamOnoSadoDSoo HboSSacHS SonSaBSscoNoS6600 40 
ID@raVEULN @1F OOM chee ae cooacd e20dandes coceeS HN oeUONECaKS. PoEANbScooN J ooSdbAod donessenSbebsce 25 
Distance between eyes anteriorly....-. .....ceeseeeeees ppacnconaomocooseneRcnoodoSe ac 45 
OUTWIT LAOS cacccoasseaccooda kococdecotosboedt udosbadessecooogues 25 
TANI EIN TOCA Posedacde cocSbo cnbbacnou ce Cote Cease dadb05 dooceacsuccads 24 
Heightob tall whore Wig hestvcsccrscosscass\eetlasseceeacescescieessasneieaes oneness f) con “45 
Breadth ee KC © Stasboocbnsécabidecedion scdabcapoasan peecsbacdodadenbabaeanes 20 
Free portion of longest finger......-...c.secscsecesseee ae 100000 GdeodbosdagSobLGogeee 30 
Hromvelbows tolvip Ol On CES t IN SON .....ccclereccseac (eacsseaciacacasisascecuecaenaicacis 83 
Free portion of longest t0e........0...csceceseceeees Heenan seeeeseiseecenicesace deca 5) 
Brom: Katee to) tipiof longest tOC........0 ..ccnccociewssclocaecceen cencescas-eren) cuss cone 1-00 
Distance between outstretched toes .........0.ceeseerevens coovsesen sascscscvcscsecses 3°05 
Cat. No. No. of Spec. Locality. From whom received. 
4708 19 Chiloweyuck, W. T. (1859) <A. Campbell (type). 
4708 2 Near Simiahmoo. LG 
6634 1 Coal mines of Vancouver Isl. Alden W. Hewson. 
7021 1 Puget’s Sound. Dr. Kennerly. 


AMBLYSTOMA ATERRIMUM Cope. 
Sp. nov. 

This is a stout species, having a form of head intermediate between that of 
the A. tenebrosum and A. mavortium. The dentition is quite pecu- 
liar, and with the ensemble of its characters, refers it to the immediate neigh- 
borhood of the A. tenebrosum. 

Head a broad oval; its greatest width a little over } the length from end 
muzzle to gular fold, and 4*2 in same to groin. The pupil marks three-sev- 
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enths the distance from canthus of mouth to external nostril. Fissure orbit 
equal length from same to nostril, and enters 1-66 times width between the 
latter; it is contained 2-25 times in width between anterior canthi of eyes. 
Canthus rostralis marked at orbit, terminating very obtusely at nostril; the 
profile descends steeply from line of latter, not being prolonged as in A. tene- 
brosum. Thus from the line connecting middle of inner nares to lip is °75 
external internarial distance, and -6 between anterior canthus of eyes; in A. 
tenebrosum, same equals internarial width, and ‘75 the distance between 
eyes. The distances between inner and outer nares are the same; the former 
areround. The series of palatine teeth commence only opposite the middle of 
the posterior margin of the internal nares, and describe a slight curve round 
their inner margins to a point just in advance of their anterior, then turn ab- 
ruptly inwards and slightly backwards, making a right angle with their pre- 
vious course; they converge but do not unite. 

Tongue large, as broad as long. Gular fold well marked ; parotid groove not 
visible, perhaps accidentally. It is difficult, as in the A. tenebrosum, to 
distinguish the costal folds ; there are not more than 12. 

The tail is short and stout; its upper edge is much compressed, as is the 
posterior half; its glandular structures are much less developed than in other 
species of Amblystoma, the crypts of the crest being minute and globular. 
Length of tail equal from its origin (posterior margin vent) to posterior outline 
of sternum. 

The extremities are very stout, just meeting when laid along the side. The 
palms and soles are very wide, and the toes short and flattened ; they stand, 
as regards length, behind 3—4—2—5—1; before 3—2 —4—1. 

The color is black above, lead-colored below. 


In. Lin. 
Length from snout to gape (flat proj:).....:j.cse0.esscsasonare seseseoneseosceee viral 
PUIALAOLA RS. wa secs sae Moacea ss a5 eebewe es enocier es coeaeeeres 12°75 
ARMA 5) Avec scccsceds os cesses se deceustaceskzseawdevededes 1G )o5 | 
PTOI aes, costce sone s- sacseciisseen aces scisscscsnenesciesaecees She 
CNG-OF Vents. .<aiceswsess sense ns cas «seven deseateaxcosednes 48: 
ONG Wail. vcdes wse=ssecws cs vacastacce ss soe nnseeonsereeese 6 6. 
Width ofiieadis 600i) osc h a ate St rere ene Seon ees eee 9°75 
CONGUE Re cseclncecsemacinon- <n(ce sMeteee coaseee rere eee eee eee nese ee 5°2 
between ‘eyestantérionlyt:. .25.<c<ts<.cs:<ter-seetecasss-<ceeese eee eeeeeree 5 
MOStrilS.:-.s-..csssssc0 pse=2> Mesewse, earedscapiaeneadensenas ane seeee 4, 
INNEY NOStrilS <..2.-c-censer<esesessicdes) secseeacacec dasseeeeta sae 3. 
from eye} tO, NOStril et eset ee eee mas nedauseasvestaoeees 2°25 
Cirenmiferencs' belly’ 2220.35 oncestee-- seen ee ee te ee 23°6 
Greatest: heictit’ taille ets Slee es oe ene ee ee 5.4 
Width) ee ee eo acades sudecn scsne rdek cess sa ceuccs ste oneness soe aneeaaes 4:5 
Free, portion ‘longest fingary <.2-..2-- ster. oeoncns tee ceoeoomeee seme ee ere 2°5 
From elbow, £0, Sipol dos. eo wcatt tee oot tee eee ene eee 9-75 
Free’ part lon Gene lode. le cesoc cere eee eee 3° 
Knée to 'fiplofido 2 Sis. ee ee eee eee ee ite 
Extent of outstretched toeS....-.--.-.c-+. 000s. weccene- Ferenc nous Seaenecea seats Sy onl 


No. 5242. From North Rocky Mountains. Lieut. Mullen. 


AMBLYSTOMA TENEBROSUM Baird and Girard. 
Pr. A. N. S. Phila. 1852, 174. U.S. Exp. Ex. Rept. p. 14, Tab. 


This species forms the type of a special section of the genus, differing as it 
does from all other Amblystomata of North America. It is especially character- 
ized by its massive frame and huge size among true Salamanders, as well as 
by other peculiarities hereafter to be mentioned. 

The corrugation of the skin prevents any critical examination of its charac- 
ter in respect to glands, pits, etc. It is certainly less glandular than in A. 
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punctatum or luridum, although scattered glands may be detected closely and 
evenly distributed on the whole back and sides and on the chin: the remain- 
ing under parts and snout before the eyes are smooth. 

The head is very massively built ; large; broadest behind the eyes and tri- 
angular; the sides being nearly straight to the narrow and rounded tip. The 
eyes are very large and prominent, separated by less than two lengths of the 
orbit, and distant less than one length from the outer nostrils, which are sepa- 
rated by 1 orbits distance, and placed on the side below the distinct canthus 
rostralis. The outer nostrils are much more distant than the inner, which are 
very large, much excavated and have the external canal occupied by a soft 
plaited membrane. 

The tongue is thick and fleshy, nearly orbicular ; but angular anteriorly. 
It fills up the lower jaw pretty well, and is more than half the width of the 
head. 

The palatine teeth are in two patches only; each very slightly convex an- 
teriorly, coming together at a slight angle with the apex backward, but sepa- 
rated along the median line. Laterally the patches of teeth form the poste- 
rior margin of the inner nares, and do not extend beyond their outer margin. 
The entire series is thus posterior to the nostrils. In younger specimens the 
series are more transverse, the inner extremities slightly incurved. 

The width of the head is contained 14 times in distance to gular fold, and 4 
times to groin. 

The body is rounded and depressed. There are 12 costal furrows. 

The tail in the two specimens before me is considerably less than half the 
total length. It is much compressed from near the base, and the edges near 
uae end are quite sharp. It is far short of being as deep at the base as the 

ody. 

The limbs are stout; the digits, the fingers especially, are short, consider- 
ably cepressed, but linear and blunt at the tip; the under surfaces of these 
are somewhat swollen into a kind of bulb, which in alcohol contracts into 
something the appearance of adisk. The third finger is longest, but is very 
little more than the 2d, and this than the Ist and 4th. The third finger is 
contained nearly 4 times in the distance from elbow to tip. The 4th toe is 
longer than 3d in three specimens, in one the 3d exceeds the 4th a little, and 
the same are nearly equal in case of the fingers. 

The color of this species in alcohol is a kind of dark reddish-brown, pale 
beneath, mottled and marbled above and on the sides with darker brownish ; 
most distinct on the head, especially on the snout, where the skin is perfectly 
smooth. The head shows a tinge of greyish in the ground color. 

(For fresh color see the figure in Girard’s Herpetology of the United States 
Exploring Expedition. ) 

There are two varieties of this species : 

a. Where the loreal region is flat and the muzzle narrower before the or- 
bits, and the marblings confined to the head; the body being of a nearly uni- 
form brown; represented by specimens 4710 and 4053. 

8. The loreal region swollen in front of orbits, and hence the muzzle broader ; 
the ground color greyish, with coarse brown marbling, like large hollow spots, 
distributed over the whole upper surfaces of the body and tail. Represented 
by No. 5981, and a large specimen (length 8 in. 6 lin.) in Mus. Academy Nat. 
Sciences, from Body Bay, lat. 38° 18’ N., on the coast of California, procured 
by our esteemed correspondent, George Davidson. 


Proportional Dimensions. 


Length of gape of mouth, to its Width.........-ssesseeeeeereeee z 
Width contained in distance from snout to gular fold...... 1} 
PLO neecsscnestese 4 
From snout to gular fold, contained in distance from snout 
EOULTOMM sccseaccseeecee Wey cadaddaracestcscecceseceteaeetttranstrcceees little over 3 times. 
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Distance anteriorly between eyes, in length of orbit......... not quite twice. 
from ey.eSito;NOstfrilSN Aen tenann neces ser four-fifths. 
between external nostrilay | 99) 9) > > esteee 13 
internal pildsstscoces four-fifths. 
Width. of tongue; ‘to; width of heads: 4-t.02es.-.ou.cuee eee 4 
Free portion of longest finger contained in distance from 
elbow. to.tip:sits i, s:55 see oleae cose ee ee nearly 4 times. 
Free portion of longest toe contained in distance from knee 
tO) tipi......ccewciaeaencoee sak eaesee eee eee teee sere ea enon eee iE OF ee 
Distance between outstretched toes in length from snout 
tO QTOIN cases c5s502508 cece ee eae eee Mn eee 14 
Length of tail from behind anus, to rest of animal............ contained 1} ‘‘ 
totallengthiscecccess-sco-s two-fifths. 


Measurements. 
Length (measured along axis of body) from snout to FE socuataece Goooness | at 


gular foldtess-nceacsee 1-50 
ANT beseap seleeee seers 2:10 
PURO T F aneeaes COSC Gace 4:55 
behind anus......... 5°65 
end of tail ........... 9°30 
Width: OF MOad) 525. ca; cnniesteietuc daca cues ena thaceeescresaaiateet nee ner 1:15 
U0) 6 F411 Boece CoE pec aoe a Sa EC ne, CCEOER Rosemont ecmnecadobca coOauico oSodacocace “60 
Length ofjorbiticcccd-o.0., cvsutstecceatcae cece ae eee ee ee +34 
Distance between eyes anteriorly.........s0.c.ccccessscossass sasvvessuesees enduceoos 58 
OULETEMOS ETS een eieeice se ceaicesceeecileisa oe ecaceniesasaseesencecscecies “40 
INMELAMOSEEIS scout tare seresscesercseeesecrey sectacaslesns wales stecees 30 
from eye to SO of, S228 us Moewncidtijaccctine ma nsesoeeemwes _ as'napiaeeete Geers *26 
Circumferenicerot belly .acden0-4-jagedsnnur coc cat aetna oes ae 4:00 
Distance between armpit and groin.............occse.cceseeccneescsonscseecnsnnerenes 2°65 
Height of tail syhiere highest ..2:2<spsaceees seomoneeveveecaceaos acon at eee re “65 
Breadth DOs: eh 4 Sa sdsemees tens stembecovemys eonsducesdoeadece se sgeeener Hadoer *36 
Free portion of longestiineor:.1...5:25 oes sasecsomeccssecic eee eee 28 
From jelhow.toytipiof longest fingers.cc... cree steecaes snes ee eae eee ea eee 1:05 
Free portioniefilongest toes: .n.c..st.ccoseecsie sracacmes he ccot eameeseae toe eee eee “36 
From: kneeito tip oflongest de. .c.ce-crenee-o-see eeedenea ee ee eee 1:35 
Distance between outstretched toes....... ssccccssseeeees SenGr6, 3008 “ese nadccecneee 3°60 
Cat. No. No. of Spee. Locality. From whom received, 
4710 1 Oregon. Ex. ex. (type). 
4053 (34) 1 Mo. of Columbia. Lt. Trowbridge (spec. dese. above). 
5981 1 Chiloweyuck Lake. Dr. C. B. Kennerly. 


AMBLYSTOMA TEXANUM Baird. 


U. S. Mex. Bound. Survey, ii. Reptiles 27 Tab., xxxv.15. Salamandra texana 
Matthes, Allg. Deutsche Nat. Zeitung i, 266, 1855. 


The description of this species is taken from specimens which are not fully 
grown ; the proportions are, however, much those of the A. microstomum at the 
Same age; this with the large number of costal grooves renders it almost 
certain that the full grown individuals are much like those of the latter 
Species, and very probably of near the same size. 

Skin everywhere quite smooth, no trace of pores on the head or parotoid 
region in many specimens. Costal folds fourteen, distinct; head folds slightly 
marked, the gular slight. A median dorsal groove. 

Head oval, rather flattened and broad, canthus rostralis somewhat marked. 
Mouth large, canthus behind eye, anterior canthus of latter marking middle 
of margin. Nostril a little nearer eye fissure than length of latter, proba- 
bly equal in older specimens. Width between anterior canthus of eye double 
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length of fissure ; external separated by one length of same, which is less than 
the distance between inner nares. 

Tongue smallas in other young, but not fissured or grooved as in those of 
the two following Amblystome. Palatine teeth forming an arched series 
between nares extending to their anterior border, and not beyond their inner 
border in the lateral direction. From their resemblance to those of A. micros- 
tomum of the same age I suspect they are similar in old individuals. 

Body rather slender; width of head at jaws four times in total length to 
groin and ‘75 length to gular fold. Tail short, longer when older, equal from its 
basis to axilla. Limbs moderately stout, digits elongate, third and fourth 
toes nearly equal, then 5th, 2nd, Ist. Fingers 3, 2, 4, 1. 

Above light brown, with a series of light spots along upper part of sides ; 


these are small and one between each pair costal fold. Sides and belly 
yellow. 


In. Lin. 
Length end muzzle to canthus Oris.........-sssee sees eeeeceees SS 2-6 
VORA arecsacessidecesincece cece See 6°5 
£O STOIN..-.eeeeeeeeereeee cee eeneee ceneeseee teneceens : 14. 
1 CHC tail feces oe een 9 °'3.75 
elbow to end finger............cceeeeseeeeeeee coescereecsseeneceees 3-1 
NEO LLOLOTICMLOG  novesme ttc mettre neae ence eer cetehinemscisenicacien 3:7 
Mus. No. No. Specimens. Locality. Collector. 
4044 il San Antonio, Texas. J. D. Graham. 


The plane front and canthus rostralis of this species form a resemblance to 
the A. tenebrosum, between which and A. microstomum it is naturally placed. 


AMBLYSTOMA CINGULATUM Cope, sp. nov. 


This species approaches the A. microstomum in general, but may be readily 
known by its more elongate ovoid head, with long muzzle, more slender form 
of body and peculiar coloration. 

Mucous crypts and pores are not much developed in this animal, a few only of 
the latter extend along the superciliary region. The costal folds are visible 
across the abdomen. 

The head is elongate, convex both transversely and longitudinally ; the 
upper face of the muzzle is narrowed, and projects beyond the mandible. 
The width at the jaws enters the length to the groin six and a half times, and 
one and three-fourths to the edge of the gular fold. The external nares are 
quite close together, nearer than the long diameter of the eye, and nearly 
1-5 this diameter in advance of the eye. The anterior angles of the latter 
are 2°33 diameters apart. The folds on the side of the head and neck are as 
in other species. The distance between the inner nares is 1°66 times the dis- 
tance between the external. 

The tongue is oval, quite elongate, but not filling the space between the 
rami of the mandible; its median groove strongly marked. The palatine 
teeth are in a single row slightly convex forwards, entirely between the inner 
nares, their posterior margins of the ends of the series and nares correspond- 
ing. The gape of the mouth is short, but longer than in A. microstomum ; 
its external canthns falls anterior to the posterior canthus of the eye, while 
the anterior canthus of the same measures the posterior third of the gape, 
commencing at the middle of the premaxillary region. 

Costal grooves fourteen; a median dorsal groove strongly marked. An 
unusually strong fold across between angles of mandible, which sends a 
branch tothe orbit; gular fold continued on neck, sending a parotoid groove 
forwards. Length to gular fold 3°75 in length to groin. 

Length of tail nearly equal from basis of same to the mental cross fold. It 
is of rather uniform depth, much compressed, keeled above and for its distal 
half below. General form of the body slender and compressed, elevated at 
the scapular and pelvie regions. 
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Limbs stout, the fingers slender but not very elongate. Appressed to the 
sides they fail of meeting by the length of the sole and longest toe; length 
from tip to tip when outstretched -66 length to groin. Length of lower leg 
and foot scarcely *8 from muzzle to gular fold. No visible plantar tubercles. 
Fourth toe distinctly longer than third, then 2, 4, 1. Fingers 3, 2, 4, 1. 

Color in alcohol black, the under surfaces thickly speckled with grey. A 
vertical narrow grey line passes between every pair of costal folds and meets 
its fellow onthe dorsal line or bifurcates to meet a similar bifurcation in like 
manner, embracing an area. These narrow annuli extned nearly as far for- 
wards as the orbits and surround the tail to its extremity. Muzzle black. 


lis gy baie 
ANGE | Kes y 0) Neones..ccoqcecaccaqscdca 25025 u000. 00050000100 deodee EauDnOGS ococascoseNe 3 6. 
Length to canthus Oris (Straight) 2.200.212. .cecclecocecoclssscoeers oseaoreweas 2.25 
PATI E TROIS loaosce- copcocesoc0.5c0c00 oocondadacaccDaKodHNS bosdocadscesese 6. 
PARUTKE paceogosbDONCOUUaCocoooaducadaccoaND  GaQcaodeD Zod oGasacasaa ced 18.7 
Width of Heads. cisis feces ae Sees SI ae, Se ae concn oe ce tscaietoreosenes 3.2 
PAO AS) WEES cccocce  anqg0d acoaaocn AceanoosoqdodssondagaTosecacsensa0 2.25 


The shades of coloration in this creature are those of the A. opacum, but 
are differently arranged. 
No. 3786; l spec. Grahamville, 8. Ca. Bailey. 


AMBLYSTOMA MICROSTOMUM, Cope. 


Proc. Ac. Nat. Sci. Phila., 1861, p. 123. ‘* Salamandra porphyritica Green,”’ 
Hallowell (not of Green), hine Amblystoma perphyriticum Hallowell. Proce. 
A. N. Sci. 1856, p. 8. 

This species is among the most slender of American Amblystomata, and has 
other peculiarities by which it is readily recognizable. The skin is very 
smooth and slippery, with the glands less evident in the skin than in A. opacum 
jeffersonianum, etc. The skin is everywhere covered with small shallow pits 
only visible when the mucus is removed, which shows the tail to be some- 
times conspiculously granulated, the granules probably corresponding to the 
ends of the glands. There are no evident pores or pits of larger size than the 
others on the head and parotids as in some Amblystomata. 

The head is very small, narrower than the body, with little orno construc- 
tion at the neck. — It is contained about six and a half to seven times in the 
distance to the groin. The headis much arched in every direction ; the eyes 
far forward and lateral. The lower jaw projects a little beyond the border of 
the upper, concealing the latter when viewed from above. The eyes are dis- 
tant, less than the length of the orbit from the nostrils; their anterior ex- 
tremities separated by one and a half times this unit. The nostrils are one 
orbit length apart. The anterior edge of the orbit falls opposite the middle 
of the gape, instead of in its posterior third, as in A. jeffersonianum. The gular 
fold is distant from the snout one-fifth the distance to the groin. 

The body is slender for the genus. There are fourteen costal furrows, in- 
cluding the inguinal and uxillary. There is a slight indication of a dorsal 
groove posteriorly. ; 

The tail is about two-thirds the head and body. It is nearly cylindrical at 
base ; then becoming slightly compressed, more and more so to the tip, where 
it is quite flat, but without crest, although the edges are sharp. Viewed 
from the sides, there is a constriction at the base of the tail; this is one- 
fourth higher in the middle than at the base. 

The limbs are weak, the digits are, however, rather long, cylindrical depres- 
sed, without membrane. The proportions of the digits as in A. punctatum. 
The longest finger is not one-third the fore arm; the longest toe is a little 
more than one-third the leg fromknee. The outstretched hind legs are about 
two-thirds the head and body to groin. 

The tongue is thick, fleshy and attached, although slightly free at sides and 
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tip. There is a longitudinal groove inthe tongue, separating the two papil- 
lose portions of an oval shape placed side by side. This has not been observed 
in jeffersonianum. The pappille form parallel series on each oval oblique to 
the central groove with the edge of the tongue projecting beyond them. 

There are only two patches or lines of palatine teeth. These occupy the 
middle of the palate, forming a A, the angle anterior and reaching as far 
forward as the anterior border of the inner nares; the postero-external ends 
do not pass the inner margin of these nares (in the soft palate, the propor- 
tions being a little different in the skull.) 

Sometimes these two patches form nearly a straight line; or at least the 
central portion is straight, the lateral bending slightly backwards. 

The color in alcohol is a dark brownish black, a very little paler beneath, 
and thickly and irregularly sprinkled on the sides with plumbeous spots 
about the size of the eye of no definite outline. These are less numerous 
above and below. Sometimes nearly wanting—sometimes they are larger 
than as described and look not unlike patches of a grayish lichen growing on 
the sides. 


4096 (1.) Length (along axis of body) from snout to angle of mouth.... 20 
gular folds -2.s.csesas 45 
SMO neces ee cs eaeene 2°20 
behind anus............ 2°50 
tipiof tail-.........-23.. 4:00 


Width ofhead:.s-tes mc OF I soSc dda Mca daa aldivcee nan eee adesscesoe ssalee tes 2 Goll 
MOrearcw from OlbO Wr. ccce-teceeevestd: creeteeresel-sasceeee) oeesvcari-seeas cocesevectersatees 40 
UGG ER IO THEM OO ea welciclsaeclse do coiecen sociale cedensiicldesesciiseosteln enh toxastisiealsee(s\-iinelel « «=*46 
Expamse Of hind 1egs.......05 cc. cece cceecense cscoscees stares coscasccsesscececsenstooces 1:45 


The total length of largest specimen seen (3999 St. Louis) is six inches, of 
which the tail forms 2°60. The smallest adult is two inches long. 

In the just perfected young is seen a series of larger illy-detined light spots 
than elsewhere along each side of the back. The belly is quite light colored. 

This species bears a close resemblance to Plethodon glutinosus, for which the 
generic peculiarities, the longer digi's, ete., readily distinguish it. The 
bluish spots too are much less sharply defined and duller, less silvery, and do 
not occur on the back, as in g/utinosus, to anything like the same extent. 
From A. jeffersonianum it will be known by the projecting lower jaw; much 
smaller and more arched head, greater number of costal furrows, more 
evident spots on the sides, etc., besides the important peculiarities of 
tongue and teeth. 

This is one of the species whose metamorphosis is completed some time be- 
fore it attains full size. A specimen in which minute stumps of the branchize 
remain measures 2 in. in length; another, without traces of them, 2°15 in. 
The width of the head enters the length to the groin 4:2 times, and the tail 
falls short of the axilla from its base. These measurements may be compared 
with those of the adult, in illustration of the general principle that the relative 
lengths of body and tail increase with increased size. 


Cat. No. No. of Spec. Locality. From whom received. 
4096 30 South Illinois. R. Kennicott (spec. descr.) 
3902 + New Madrid, Mo. es 

4001 2 Lancaster, Ohio. L. Lesquereaux. 

3995 3 (2larv.) Columbus, ‘ es 

3999 2 St. Louis. Dr. Engelman. 

4037 i! Fort Smith, Ark. Dr. G. C. Shumard. 

3884 5 Prairie Mer-Rouge, La. J. Fairie. 

4687 2 Grand Coteau, La. St. Charles College. 

3949 6  (juv.) New Madrid, Mo. R. Kennicott. 
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In concluding the review of this genus I wish to criticise the following re- 
marks, published by F. P. Pascoe in Proc. Zool. Soc. London, 1866, p. 223: 

‘“ With many naturalists I believe the idea still remains that every genus 
must have certain definite structural peculiarities, and they appear to expect 
that broadly dividing lines shall run between them. Any confession that no 
absolute or primary characters exist, or that they are only secondary, is taken 
by them as a fatal proof of the weakness of the position. It is true that, ow- 
ing to the more or less exceptional isolation of many genera, a very clear and 
decisive description may be given of them; but then it can never be said how 
soon the discovery of another form or species may upset the characters we 
have drawn from our limited number of examples, or whether the new genus 
or species may not be other sex of some other species. Moreover there are 
many natural assemblages of species, whether we choose to call them genera 
or not, for which no technical characters can be found, their connection de- 
pending partiy on peculiarities which it is scarcely possible to convey an ade- 
quate idea of in words, partly on such gradual modifications of characters that 
no satisfactory line can be drawn between them, but which are, notwithstand- 
ing, not less real or striking. Those who only select a few prominent forms 
for description may demur to this; but any one who has gone conscientiously 
through a large collection will acknowledge how difficult it is in many instances 
to say if genera really exist, even as a collective term for any limitable num- 
ber of species, and how unsatisfactory is any attempt to combine species into 
genera, or individuals into species, or to distinguish hybrids from what we 
conventionally call true species. It will therefore be readily understood that 
many genera can only be vaguely defined, either from the absence of salient 
characters, or from their gradual modifications ; and some of the most natural 
groups among the Coleoptera might be cited as examples of these classes. To 
argue that genera ought to be ignored, when not strictly defined, would, in 
entomology, be to make classification impossible; tosay that recognized gen- 
era should be enlarged from time to time to admit aberrant forms would be 
merely to create repertories of incongruous species.”’ 

When we read ‘‘ that genera can only be vaguely defined, from the absence 
of salient characters or their gradual modification,’’ it is evident that there is 
a contradiction in terms, or that a new definition of a genus has been adopted. 
Are scientific men prepared to accept the above definition of a genns? We 
suspect not, for with it the translation of the natural system becomes 
merely empiric, and that exactitude which characterizes nature vanishes 
fiom its written counterpart. A genus, in our estimation, is a series of spe- 
cies distinguished from all other species by one or more structural charac- 
teristics, which are not variable in the reproducing adults of that series, or 
of any other series of species, not otherwise distinguished. A genus so defined 
constitutes one, or most frequently several series of species, bearing a suc- 
cessional relation to each other, which may differ widely in general appear- 
ance, coloration, ete., and which are frequently mistaken by zoologists for 
genera. They are ‘‘the assemblages of species, which are not less real or 
striking,’? to which our author alludes. I would correct the allusion by 
calling them assemblages of species which are less real, though not less 
striking. 

An error of this kind, or else a want of exhaustive investigation of struc- 
ture, most probably a combination of both, has no doubt led to the opinions 
I have quoted above. A rigid classification of characters into essential and 
non-essential, is what our science everywhere needs. But taking the opposite 
course, written zoology becomes a panorama rather than an analysis. 
Were the principles of classification employed by some authors to be ap- 
plied to domesticated animals, its errors would be obvious to every one. 

The genus occupying the preceding pages is an illustration in point. 
Had the author adopted the various supposed species and genera described 
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which it includes, he might have readily been brought to the necessity of 
according with the views above quoted. But a correspondence with nature 
has required the recognition of protean species, as in a higher grade of char- 
acters we are compelled to recognize protean genera. These groups are, per- 
haps, those in which, respectively, certain characters are, for the time 
being, undergoing a transition, which transition may at some period 
cease. 

The serial relation of species has been above alluded to. This is far less 
obvious, however, than the serial relation of genera. This does not, how- 
ever, interfere with the entire isolation of the latter from each other as re- 
gards any single geologic period, considered by itself. The naming of groups 
of species which do not present this isolation, though prevalent in some 
branches of zoology, is, in our estimation, a violation of the meaning of the 
name genus, and very disadvantageous to science. It is, of course, of no con- 
sequence to science whether a genus contains one or a thousand species, and 
for the student they can be as well classified and characterized in the latter 
case as the former. In the multiplication of names a new burthen is im- 
posed—but what shall we say when these coue to apply to something 
‘‘vaouely defined,” or ‘‘ for which no technical description ca_ be found’? !* 


II. Species of AMBtystomaA unknown to the writer. 


Amblystoma punctulatum Gray, Catal. Batrachia Gradientia, Brit. Museum, 
37, 1850. 
Said to be from Monterey, California. The description is too brief to enable 
us to recognize or place it. 


III. Descriptions of two new Pacific species of PuetHopon Tsch. 


: PLETHODON INTERMEDIUS Baird. 


This new species, in general appearance, proportions of body, etu., is very 
similar to P. erythronotus, although abundant differences are easily discovera- 
ble. The body, as in erythronotus, is slender and depressed ; the tail, as far 
as indicated by the portion still remaining, is slightly compressed. 

There are no apparent peculiarities about the head. The tongue is elon- 
gated, elliptical, without posterior emargination. There ar 14 costal furrows, 
or perhaps 15, if we include one above the axilla. The distance from snout 
to axilla is contained rather less than three times in that to groin. 

The digits are well developed ; more as in P. glutinosus. There is little if 
any indication of web at their bases; the three terminal phalanges of the 3d 
and 4th toes being free. The 2d and 4th toes are about equal. The outer toe 
is not more than half the 2d; the 1st finger and toe are almost rudimentary. 
The 3d finger is decidedly longer than the 2d. 

The dorsal surface of this species is traversed by a broad brownish-red 
stripe, extending from the nape to the end of the tail, the sides regular and 
nearly parallel, though more separated towards the middle of the back, where 
it is as wide as the interorbital space. The stripe is sparsely dotted with 
dusky throughout its extent. The sides are abruptly blackish-brown on each 


* Another example of this mode of procedure may be found in a classification of the 
Crocodilia, by Dr. Gray, in the Trans. Zool. Society, London, 1867, which only needs to be 
read to explain the applicability of the above remarks. The absence of all contrast in 
many of the generic tables is because they do not exist as such in nature. 

It may be added in this connection that the writer omits dates of publication of the 
names of the genus Osteolemus Cope, the latter having over a year priority over Halcrosia 
Gray, the name adopted. He calls the species H. nigra from the Crocodilus niger of La- 
treille, H. N. Rept. page 210 (not 510, as given by Gray), a species based on the MS. notes of 
Adanson, with the only description that it is black, and thatits jaws are longer than those 
of the Crocodilus of the Nile. Should such a description be sufficient to establish a spe- 
cies, which we greatly doubt, it is enough to indicate its inapplicability to this present one, 
that the jaws of the Osteolemus tetraspes are always much shorter than those of the 
Crocodilus vulgaris, a fact readily determined by reference to Dr. Gray's essay itself. 
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side the dorsai stripe, at first continuous, but becoming more and more inter- 
rupted by mottling. The belly is light brownish-yellow, thickly mottled with 
dark brown in about equal proportions; tightest under the chin. There is a 
dusky line from the eye to the point of the muzzle. 

The general proportions and structure of this species are more those of P. 
glutinosus than of erythronotus, although slenderer of body. In both there are 
about 14 costal grooves. The outer digit in intermedius is nearly rudimentary 
instead of prominent, as in the other species. 

A distinguishing feature, wheu compared with cinereus and erythronotus, is 
found in the 14 instead of 18 costal grooves, the fore and hind limbs being 
thus less widely separated proportionally. The legs are slender and the digits 
much less webbed (scarcely at all, in fact). The 3d and 4th toes, especially, 
are much longer. 

Independent of the structural peculiarities I find nothing in the color to 
distinguish this species from erythronotus. 


Measurements. 

Length (measured along axis of body) from snout to gape............+- jeccsul 
= os “e gular fold ............ 45 
<< SYM Pits: osaeseese eee 
a a e PEO eps oeesceeannceeed 1-80 
os 3 ee behind anus......... 2°15 
oo os “ ends Otstallecnes- sence 3°65 
PATS er efoto sa enc stecwtoseaiasenteseousaseeds sescasecestepaceast sessesdae somecaes 1:50 
Widthrotgheadieccccns.tee.cscetes seis cones sn. ctese wanes scescsiess ecules scitsacacadee amare °25 
USTAELE@ssos5nns6ode Gycboe: 3 B00: REC CIRDRECB (ROTROO OSLER SuCOSE HE Naa caTecO HAnia0C 60 15 

Length Of tongue...........20..ccescconceecne scones acces secees cusecnes sonore snenesenseus “24 

(Oiil By teeneancoo ad seccen Ce- See c 86 COC ICOIO IEE CORO R CESS ICSE SOT ODEOTEA, CASI .U9 

Distance between eyes anteriorly.............scececsecceecncceccecenceeescces sosceese 15 

Circumference of bellly:.-2-22.--cc-sewlcce.cesnevceccseaciscvaccersieceqsasce/ssereveas\soooell sv .80 

Distance between armpit and Groil............cccecesceereccecsecrcceeeeececesn seen 1.25 

Height of tail where highest........css:ccssssser eos ceeeneceee. cosseeresereceeseceeees LT 

Breadth OU.) 4 Saba cocoteddbaasucsdsoccnonoebopeaueadascnoscan eceseneeaee “16 

Free portion of longest finger.. .........secces <seeeceee eeneeeens coneeeeee ceeeeeees oneee 07 

From elbow to tip of longest finger.....-...... sesecsee seeesereereceececeeesee cence “31 

Vree portion of longest t0€... ....-.sseesscenerecseceseseeee cecee ceeceeteeeeeeaeeneanens A: 

From knee to tip of longest t0€.......cscccececceeeeeeceseeeeeceeeee ceeeenereeseeeecaes 37 

Distance between outstretched t0€S..... cceceecerece seeceeecetecenecersseseseneeeres 1:10 

Cat.No. No. of Spee. Locality. From whom received. 

4732 1 Fort Tejon, Cal. J. Xantus (type of descr.) 

6635 1 Coal mines, Vancouver Isl. Alden W. Hewson. 


PLETHODON CROCEATER Cope. 


The largest species of the genus, and one of the most ornamented of the 
American salamanders. 

in primary features this species is near the P. ensatus (Heredia oregonensis 
Girard,) having the attachment of the tongue along the median line, quite 
narrow, and a very narrow free margin in front. The palatine teeth form two 
long transverse separated arcs, which are directed more posteriorly at their 
median than exterior extremity, the latter extending further outside the outer 
margin of the inner nares than the transverse diameter of the same. The tail 
is subcylindrical and slender, compressed and narrowed in section below. No 
prominent glandular agglomerations or pores. Only three phalanges in the 
fourth toe. 

Form of head peculiar; it is very broad, with straight converging maxill- 
ary outlines and truncate muzzle. Upper surface much narrowed on muzzle, 
loreal regions plane, very oblique, canthus rostralis not marked. Maxillary 
outline obliquely spread at and behinds orbits, where it is exceeded by the 
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projecting margin of the mandible. Anteriorly, with the end of the muzzle it 
projects considerably beyond mandible. Muzzle truncate in profile, a slight 
emargination at middle of premaxillary border, and a groove on each side of 
it on inferior projecting face of lip. Nares terminal some distance above the 
angulation of the lip, continued below in a groove which bifurcates near lip 
margin ; the posterior line extending a short distance, the anterior to the me- 
dian emargination separating the anterior from the inferior plane of the muz- 
zle. Hye large, not very prominent, its anterior canthus well infront of middle 
of jaw, and separated one diameter from nostril, and 1:5 from the other eye. 

No fold across from angle to angle of mandible, but the gular, parotoid and 
postorbital grooves well marked. Costal grooves indistinct, thirteen. Skin 
everywhere very smooth. 

Tail longer than head and body by the length of the mouth. Width at 
curve of mandible 4-6 times in length to groin. Extremities slender and long ; 
when pressed to the sides the fingers extend to the heel. Length of whole 
fore limb 2-75 times in length to groin. Inner finger very small, half the length 
of the fourth ; third longer than second. Sole narrow, longer than the longest 
toes. Inner toe less than one half the fifth; third a trifle longer than fourth ; 
second much longer than fifth. Lower leg -75 thigh to groin. 

Patches of parasphenoidal teeth two, in contact anteriorly, well separated 
from palatine. All the teeth minute, numerous, acute cylindro-conic. Tongue 
with rather straight lateral and posterior outlines. 

Color throughout pitchy black, fading into bright red orange below ; limbs 
orange, a blackish cross band below the knee. A large red orange spot on 
each parotoid region, and four smaller irregular similar spots on the body to 
base of tail, on each side of and near the vertebral line. A pair of orange spots 
at base of tail, and a distant series on the upper face of the tail. 


Measurements. 
In Lin 
Length (measured along axis of DOdY)).......c.ceccsocedeseces sacvennes teceee 5 “itil 
a From sonut to gape, (on front)........ .c0e-ceseuee seansotce Spopece “5 
ce tL Pularitolde ce anessentices sec eaaeaeetecsescs Beeeesaeale 8 
oe us ATT tisecite « oststeenteeacs solace © GOROSO SOD OCOCIOAIOOCOS eeepee Lae eOeriity 
oe oe GAMONIN Goong  coosankobec 5008o0 Heoae CveboodggmacTCeabEGKe yo we 
=: ef (Canine CO ERNE RIIME Goece coccca onos6s BococeccoRSoCeEc: 4.5 
WIHT GRE LaIGENG lo56 acon bechadeen eoodaoesocc5a> AREER PO [0 .c0 Cocad cbuacd Gonace eonenG 6°75 
TOMO scien ante neena tatntste me's semialsisnie faliaeeleniaet ets «atetcls soscoe noccocOUrOKe 3°75 
IDS eRaaY Ole GLO PSos cq-nes Ceudancdacn soa ocee na aosbec bscec coun oreapnoce cocedacee spo-c00 2.2 
Distance between eyes anteriorly... ...20s-0.eseseseenes aeecuo Adon slognepeconce 3:3 
Outer mMoOstril Saceeasesees eos Cognos OSOHEC oo onegsoqescéduco. ces 2-3 
IMMIETANOSGLU Si wenenccsinenecee¥e Bpd0d0 eeceSecnasn/aS6650 acer 2. 
Heighth of tail where highest................. apoonmedoncreceooo (6 \deonsoaasdoOc 3p 
Breadth oe fe uf BLOC EPOCODCURED 2022000000 CODA GOBCOO EaRaeebO BLD 2°5 
WMKee;pOLMONNGL LOM Mesh fe Clan. sce aeeaceurisias cence casaedalseashate =e iaceos 2.25 
rom) elbow, tostipomlonmest) fine Or acpeces. eqs: ce euslenessclvsianenive sale sleuslec> 7-25 
Hree portion Of longest fOe .... 2.2. scc...esecsee fo seve sees Sopattypaccoos bate 2°75 
From knee to tip of longest toe..............ss00 sODECeEn HCE Beoreiehccon COC : 85 
Distance between outstretched LOCSi..0..|2-cc-seccesecasescscleoacioy Woes iecvece 2 4-4 


One specimen. Fort Tejon, Cal. J. Xantus. 


The only genus omitted from my examination of the families of Uro- 
dela* is Aneides Baird. An examination of the skeleton shows that genus 
enters the Plethodontide and is nearest Plethodon, but differs from it in having 
the mandibular teeth confined to the distal half, and exceedingly long and 
compressed, thus differing from all known Urodela. 


* Journ. A. N. S. 1866. 
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FASTI ORNITHOLOGIZA. 
BY JOHN CASSIN. 


Vain is it that your science sweeps the skies, 
Each, after all, learns only what he can! 
—Faust, Brooks’ translation. 
Nos, 3: 


Encyctop#p1a LonpINENsISs, oR Untversat Dictionary, &c., &c. 


Compiled, digested and arranged by John Wilkes, of Midland House, in the 
County of Sussex, Esquire ; assisted by eminent scholars of the English, Scotch 
and Irish Universities. London, 1795 to 1829. 24 vols. quario, many plates 
of Natural History. 


The Natural History contained in this Encyclopedia is the basis of a work 
published separately, and apparently nearly simultaneously, much enlarged 
and popularized, and forming fourteen volumes octavo, with the following 
title: 

‘*A genuine and universal System of Natural History, comprising the three 
Kingdoms ot Animals, Vegetables and Minerals, arranged under their respect- 
ive Classes, Orders, Genera and Species, by the late Sir Charles Linnzus, 
Professor of Physic and Botany in the University of Upsal, and President of 
the Royal Academy of Stockholm; improved, corrected and enlarged by J. 
Frid. Gmelin, M. D., Professor of Natural History in the Royal Society of 
Gottingen ; 

‘‘ Faithfully translated, and rendered more complete by the addition of 
Vaillant’s beautiful Birds of Africa; the superb Fish of Mark Eleazer Bloch ; 
the Amphibious Animals, Reptiles, Insects, &c., in the costly works of Al- 
bertus Seba, Merian, Fabricius, Knorr, &c.; the elegant improvements of the 
Comte de Buffon, and the more modern discoveries of the British Navigators 
in the South Pacific Ocean, New Holland, &c., Xe. 

‘* Methodically incorporated and arranged by the Editors of the Encyclo- 
pedia Londinensis.’’ London, 14 vols. octavo, dated only on the plates. In 
these fourteen volumes there are 415 plates, colored, 162 of which represent 
birds. The greater part are in octavo form, and evidently engraved expressly 
for this work; the remainder are from the Encyclopedia, mainly (in birds) 
representing Le Vaillant’s species, and are quarto, folded. 

The Encyclopedia Londinensis contains nearly or quite the whole of Gmel- 
in’s edition of the Systema Natur, but perhaps rather more completely the 
zoological portion thereof, and in some genera of birds rather strictly accord- 
ing to the version of Turton. There are additions by the editor or editors, 
the most important of which, in ornithology, are the species given in the vari- 
ous works of Le Vaillant, a large number of which are named for the first 
time by any English naturalist or writer, and in some instances having the 
precedence over all others quite entirely. Daudin, Vieillot, Shaw and Latham 
are the principal competitors, and successfully so, in the large majority of 
species, but by very small figures; and with Vieillot there is a tie of date 
occasionally, as, for example, in the genera Muscicapa and Motacilla. The 
dates of publication (in the Encyclopedia) are easily determined, being en- 
graved on every plate. 

The names and the descriptions of birds in this Eneyclopedia I have never 
seen quoted nor otherwise alluded to, by any author; an omission or over- 
sight, as it seems to me, without sufficient reason, granting the doubtful pre- 
sumption (though odd accident in this wide-awake age) that any writing 
naturalist or amateur ever saw them (except myself). There is no reason, I 
think, why the Encyclopedia Londinensis should not be regarded as quite 
equal in authority to the Nouveau Dictionnaire or the Encyciopedie Metho- 
dique, nor any possible impeachment of its respectability and grade of im- 
portance as a scientific work. 
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Who the editors were, in charge of the department of Ornithology, is more 
than I know; but perhaps some of the more intelligent of the English orni- 
tholozists can find out, if they think it worth while. An inquiry in ‘‘ Notes 
and Queries ’’ would bring it. John Wilkes, of the County of Sussex, Esquire, 
is printed on every title-page as the responsible editor throughout, and for the 
present, as he was presumably an entirely respectable person, I take him at his 
word, and hold him accordingly,—preferring, however, that it be distinctly un- 
derstood and remembered that there was anotherof the same name (who did not 
concern himself with Encyclope liz, so faras I everheard, but was in a much 
less creditable business). In a preface to Vol. I of the octavo work it is stated 
that ‘‘This comprehensive system of Natural History was begun by the late E. 
Sibly, M. D., who made considerable progress in it before his decease ;’’ but 
it is not stated that he was at all engaged in the Encyclopedia. Nor is the 
exact amount of headway made by him discernible at present, I think, in 
either book. 

In the octavo work, the fourth, fifth, sixth, seventh and eighth volumes con- 
tain the ornithology, in the first four of which all the birds of Gmelin’s edition 
of the Syst. Nat. are given, with some additions from Pallas, Turton, Pennant 
and others, with copious notes and translations well written and readable. 
The last, that is the eighth volume, is exclusively devoted to Le Vaillant, and 
contains a translation of nearly the whole of his Ois. d’Afrique and numer- 
ous copies of his plates. The latter were given previously in the Encyclope- 
dia, but the text is much enlarged, and apparently nearly a literal translation, 
while in the Encyclopedia, where the species are named, usually only a short 
abstract of Le Vaillant’s text is given. There are not many better popular 
Ornithologies, yet extant, than these same volumes of this ‘‘Genuine and 
Universal System of Natural History,’’? and they deserve favorable mention, 
at least, alongside of anything in that line in the English language yet pro- 
duced. 

The following is a list of the species of birds named and described in the 
Encyclopedia Londinensis, those names having priority and consequent claim, 
valid in equity, being given in small capitals. The numbers of the species 
are the same as given in numerical order in the Linnean genera to which they 
belong (in the Encyclopedia) : 


List of Birds named and described as new (but often erroneously) in the Encyclo- 
pedia Londinensis, with synonyms and references to plates, and straightened 
out, in general, according to the ability of the present editor. 


Genus FALCO. 


2. Falco griffardus, Wilkes, Eucyc. Lond. vii. p. 173 (1805). 
Falco bellicosus, Daud., Traite d’Orn. ii. p. 38 (1800). 
Le Vaill., Ois. d’Afr. pl. 1. Enceye. Lond. vii. pl. 2. 


3. Falco caffre, Wilkes, Ency. Lond. vii. p. 173 (1805). 
Falco vulturinus, Daud., Traite d’Orn. ii. p. 53 (1800). 
Le Vaill., Ois. d’Afr.i. pl. 6. 


4, Falco remex, Wilkes, Ency. Lond vii. p. 174 (1805). 
Falco ecaudatus, Daud., Tr. ii. p. 54 (1800). 
Le Vaill., Ois. d’Afr. i. pl. 7, 8. Eney. Lond. vii. pl. 2. 
41. Falco stridens, Wilkes, Ency. Lond. vii. p. 178 (1805). 
Falco vocifer, Daud., Tr ii. p. 65 (1800). 
Le Vaill., Ois. d’Afr. i. pl. 4. Encey. Lond. vii. pl. 4. 
50. Falco capillamentus, Wilkes, Ency. Lond. vii. p. 179 (1805). 
Falco occipitalis, Daud., Tr. ii. p. 40 (1800). 
Le Vaill., Ois. d’Afr. i. pl. 2. 
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51. Falco longicaudus, Wilkes, Ency. Lond. vii. p. 180 (1805). 
Falco albescens, Daud., 'r. ii. p. 45 (1800). 
Le Vaill., Ois. d’Afr. i. pl. 3. Ency. Lond. vii. pl. 4. 


56. Falco parasiticus, Wilkes, Ency. Lond. vii. p. 181 (1805). 
Falco pairasitus, Daud., Tr. ii. p. 150 (1800). 
Le Vaill., Ois. d’Afr.i. pl. 22. Encey. Lond. vii. pl. 5. 


63. Falco rutilo niger, Wilkes, Ency. Lond. vii. p. 183 (1805). 
Falco jakal, Daud., Tr. ii. p. 161 (1800). 
Le Vaill. Ois. d’Afr. i. pl. 16. 
64. Falco rutilo-griseus, Wilkes, Ency. Lond. vii. p. 183 (1805). 
Falco desertorum, Daud.. Tr. ii. p. 162 (1800). 
Le Vaill., Ois. d’Afr. i. pl. 17. 
65. Falco bacha, Wilkes, Ency. Lond. vii. p. 184 (1805). 
Falco bacha, Daud., Tr. p. 43 (1800). 
Le Vaill., Ois. d’Afr.i. pl. 15. Eucy. Lond. vii. pl. 6. 
65. Falco manicatus, Wilkes, Eacy. Lon. vii. p. 184 (1805). 
Falco plumipes, Daud., Tr. ii. p. 163 (1800). 
Le Vaill., Ois. d’Afr. i. pl. 18. Eney. Lund. vii. pl. 6. 


67. Falco maculatus, Wilkes, Ency. Lond. vii. p. 184 (1805). 
Falco tachardus, Daud., Tr. ii. p. 164 (1800). 
ue Viaill., Ois. @7Atr: 12 plo 19° 


68. Falco buserai, Wilkes, Ency. Lond. vii. p. 185 (1805). 
Falco busarellus, Daud., Tr. it. p. 168 (1800). 
Le Vaill., Ois. d’Afr. i. pl. 20. 
69. Falco buson, Wilkes, Ency. Lond. vii. p. 185 (1805). 
Falco buson, Daud., Tr. ii. p. 168 (1800). 
Le Vaill., Ois. d’Afr. i. pl. . Eney. Lond. vii. pl. 7. 
79. Falco ranavorans. Wilkes, Ency. Lond. vii. p. 186 (1805). 
Falco ranivorus, Daud., Tr. ii. p. 170 (1800). 
Le Vaill., Ois. d’Afr. i. pl. 23. 
91. Falco tachiro, Wilkes, Ency. Lond. vii. p. 187 (1805). 
Falco tachiro, Daud., Tr. i. p. 90 (1800). 
Le Vaill., Ois. d’Afr. i. pl. 24. 
120. Falco albicaus, Wilkes, Ency. Load. vii. p. 190 (1805). 
Falco lanarius, var. 2, Turton, Syst. Nat. i. p. 158. 


124. Falco acolius, Wilkes, Ency. Lond. vii. p. 180 (1805). 
Falco acoli, Daud., Tr. ii. p. 176 (1800). 
Le Valls Ois. @?Attrieapleyal: 
125. Falco bengalensis, Wilkes, Eucy. Lond. vii.-p. 190 (1805). 
Falco melanoleucus, Daud., Tr. ii. p. 85 (1800) ? 
Le Vaill., Ois, d’ Afr. i. pl. 32. 
135. Falco piscator, Wilkes, Ency. Lond, vii. p. 192 (1805). 
Falco frontalis, Daud., Tr. ii. p. 118 (1800). 
Le Vaill., Ois. d’Afr. i. pl. 28. 
136. Falco cantor, Wilkes, Ency. Lond. vii. p. 192 (1805). 
Falco musicus, Daud. Tr. ii. p. 116 (1800). 
Falco canorus, Thunberg, Dissert. Acad. iii. p. 265 (1801). 
Le Vaill., Vis. d’Afr. i. pl. 27. 
137. Falco africanus, Wilkes, Eney. Lond. vii. p. 193 (1805). 
Falco tibialis, Daud., Tr. ii. p. 120 (1800). 
Le Vaill., Ois. d’Afr. i. pl. 29. 
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138. Falco chicquera, Wilkes, Ency. Lond. vii. p. 193 (1805). 
Falco chicquera, Daud., Tr. ii, p. 121 (1800). 
Le Vaill., Ois. d’Afr. i. pl. 30. 


145. Falco caracara, Wilkes, Ency. Lond. vii. p. 194 (1805). 
Falco brasiliensis, Gm. Syst. Nat. i. p. 262? 
“*Caracara ’’ Maregrave. 


Genus LANIUS. 


11. Lanius Indus, Wilkes, Ency. Lond. xii. p. 211 (1812). 
Lanius pendens, Lath., Ind. Orn. Supp. p. 19 (1801). 
Le Vaill., Ois. d’Afr. ii. pl. 66, fig. 1. 


14. Lanivs masor, Wilkes, Ency. Lond. xii. p. 212 (1812). 
Lanius icterus, Cuv., Reg. An. i. p. 352 (1829). 
Tamnophilus olivaceus, Vieill., Gal. des Qis. i. p. 225 (1825). 

Le Vaill., Ois. Afr. vi. pl. 285. 


15. Lanius maximus, Wilkes, Ency. Lond. xii. p. 212 (1812). 
Lanius dubius, Lath., Ind. Orn. Supp. p. 18 (1801). 


17. Lanius javanensis, Wilkes, Ency. Lond. xii. p. 213 (1812). 
Lanius superciliosus, Lath., Ind. Orn. Supp. p. 20 (1801). 


18. Lanius Brubru, Wilkes, Ency. Lond. xii, p. 213 (1812). 
Lanius Brubru, Lath., Ind. Orn. Supp. p. 20 (1801). 
Le Vaill., Ois. Afr. ii. pl. 71. 


19. Lanius cubla, Wilkes, Ency. Lond. xii. p. 214 (1812). 
Lanius cubla, Lath., Ind. Orn. Supp. p. 20 (1801). 
Le Vaill., Ois. d’Afr. ii. pl. 72, fig. 1, 2. 


20. Lanius taciturnus, Wilkes, Ency. Lond. xii. p. 214 (1812). 
Lanius silens, Shaw, Gen. Zool. vii. p. 330 (1809). 
Le Vaill., Ois. Afr. ii. pl. 74. 
21. Lanius oliva, Wilkes, Ency. Lond. xii. p. 214(1812). 
Lanius ollvaceus, Shaw, Gen. Zool. vii. p. 330 (1809). 
Le Vaill., Ois. Afr. ii. pl. 75, 76. 


67. Lanius picus, Wilkes, Ency. Lond. xii. p. 217 (1813). 
Lanius mystaceus, Lath., Ind. Orn. Supp. p. 19 (1801). 
Le Vaill., Ois. d’Afr. ii. pl. 65. 


68. Lanius purus, Wilkes, Ency. Lond. xii. p. 218 (1813). 
Sparacta cristata, Vieill., Nouv. Dict. xxxi. p. 52 
Le Vaill., Ois. d’Afr. ii. pl. 79. 


69. Lanius Geoffroyi, Wilkes, Ency. Lond. xii. p. 218 (1813). 
Lanius plumatus, Shaw, Gen. Zool. vii. p. 292 (1809). 
Prionops Geoffroyi, Vieill., Nouv. Dict. iii. p. 144 (1816). 

Le Vaill., Ois. d’Afr. ii. pl. 80, 81. 


Genus BUCEROS. 


10. Buceros semitunarts, Wilkes, Ency. Lond. iii. p. 479 (1808). 
Buceros lunatus, Temm., Pl. Col. liv. 92 (about 1830). 
Le Vaill., Ois. Am. et Ind, pl. 13. 


11. Buceros albicornis, Wilkes, Ency. Lond. iii. p. 479 (1808). 
Buveros Pica, Scopoli, Flor. et Faun. Insub, p. 87 (1786) ? 
Buceros malabaricus, Gm., Syst. Nat. i. p. 359 (1788). 
Buceros albirostris, Shaw, Gen. Zool. viii. p. 13 (1811). 

Le Vaill., Ois. Am. et Ind. pl. 14. 
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12. Buczros vionaceus, Wilkes, Ency. Lond. iii. p. 479 (1808). 
Buceros violaceus, Shaw, Gen. Zool. viii. p. 19 (1811). 
Le Vaill., Ois. Am. et Ind. pl. 19. 


13. Buceros crispatus, Wilkes, Ency. Lond. iii. p. 479 (1808). 
Buceros plicatus, Lath., Ind. Orn. i. p. 146 (1790). 
Buceros undulatus, Shaw, Gen. Zool. viii. p. 26 (1811). 

Le Vaill., Ois. Am. et Ind. pl. 20, 21. 


14. Buceros Corvus, Wilkes, Ency. Lond. iii. p. 479 (1808). 
Merops corniculatus, Lath., Ind. Orn. i. p. 276 (1790). 
Tropidorhynchus corniculatus (Latham). 

Le Vaill., Ois. Am. et Ind. pl. 24. 


15. Buceros JAVANENSIS, Wilkes, Ency. Lond. iii. p. 479 (1808). 
Buceros javanicus, Shaw. Gen. Zool. viii. p. 28 (1811). 
Le Vaill., Ois. Am. et Ind. pl. 22. 
16. Buceros cineaua, Wilkes, Ency. Lond. iii. p. 480 (1808). 


Buceros gingalensis, Shaw, Gen. Zool. viii. p. 37 (1811). 
Le Vaill., Ois. Am. et Ind. pl. 23. 


17. Boceros tonerBAnDus, Wilkes, Ency. Lond. iii. p. 480 (1808). 


Buceros fasciatus, Shaw, Gen. Zool. viii. p. 34 (1811). 
Le Vaill., Ois. Afr. v. pl. 233. 


18. Buczros coronatus, Wilkes, Ency. Lond. iii. p. 480 (1808). 
Buceros melanoleucus, Licht. 
Buceros coronatus, Shaw, Gen. Zool. viii. p. 35 (1811). 
Le Vaill., Ois. Afr. v. pl. 234, 235. 


Genus CORVUS. 


2. Corvus capistrum, Wilkes, Ency. Lond. v. p. 237 (1802). 
Corvus albicollis, Lath., Ind. Orn. i. p. 151 (1790). 
Corvus cafer, Licht. 

Le Vaill., Ois. Afr. ii. pl. 50. 


3. Corvus maGNus, Wilkes, Ency. Lond. v. p. 237 (1802). 
Corvus major, Vieill., Nouv. Dict. viii. p. 27 (1817). 
Le Vaill., Ois. Afr. ii. pl. 51. 


39. Corvus sPLENDIDUS, Wilkes, Ency. Lond. v. p. 241 (1802). 
Corvus splendidus, Shaw, Gen. Zool. vii. p. 372 (1809). 
Le Vaill., Ois. Afr. ii. pl. 85. 


41. Corvus AFER, Wilkes, Ency. Lond. v. p. 241 (1802). 
Corvus capensis, Licht. 
Le Vaill., Ois. Afr. ii. pl. 52. 


44, Corvus indicus, Wilkes, Ency. Lond. v. p. 242 (1802). 
Corvus crinitus, Daud., Traite d’Orn. ii. p. 253 (1800). 
Corvus sexsetaceus, Shaw, Gen. Zool. vii. p. 380 (1809.) 

Le Vaill., Ois. Afr. ii. pl. 82. 


45. Corvus Choucador, Wilkes, Ency. Lond. y. p. 243 (1802). 
Sturnus ornatus, Daud., Traite d’Orn. ii. p. 309 (1800). 
Le Vaill., Ois. Afr. ii. pl. 86. 


48. Corvus ciRRHATUS, Wilkes, Ency. Lond. v. p. 244 (1802). 
Pica melanocephala, Wagler, Syst. Av. (1827). 
Le Vaill., Ois. Afr. ii. pl. 58. 
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-57. Corvus piapiac, Wilke, Ency. Lond. v. p. 245 (1802). 
Corvus senegalenses, Linn., Syst. Nat. i. p. 158 (1766). 
Le Vaill., Ois. Afr. ii. pl. 54. 


58. Corvus ruber, Wilkes, Ency. Lond. v. p. 245 (1802). 
Corvus rufigaster, Lath., Ind. Orn. i. p. 26 Supp. (1801). 
Le Vaill., Ois. Afr. ii. pl. 55. 
59. Corvus Temia, Wilkes, Ency. Lond. v. p. 245 (1802). 
Corvus varians, Lath., Ind. Orn. Supp. p. 26 (1801). 


60. Corvus rufus, Wilkes, Ency. Lond. v. p. 245 (1802). 
Lanius rufus, Scop., Flor. et Faun. Insub. i. p. 86 (1786). 
Le Vaill., Ois. Afr. ii. pl. 59. 


61. Corvus Lanius, Wilkes, Ency. Lond. v. p. 245 (1802). 
Lanius picatus, Lath., Ind. Orn. Supp. p. 17 (1801). 
Le Vaill., Ois. Afr. ii. pl. 60. 


Genus ORIOLUS. 


23. ORtoLus AFRIcANUS, Wilkes, Ency. Lond. xvii. p. 740 (1820). 
Oriolus monachus, Wagier, Syst. Av. (1827). 
Oriolus Coudougnan, Temm., Pl. Col. liv. 64 (about 1826). 
Oriolus larvatus, Licht., Verz. p. 20 (1823). 
Le Vaill., Ois. d’Afr. vi. pl. 261, 262. 


Genus PICUS. 


49. Picus barbatus, Wilkes, Ency. Lond. xx. p. 401 (1825). 
Picus biarmicus, Cuv. 
Picus namaquus, Licht., Verz. p. 17 (1823). 
Picus myctaceus, Vieill., Nouv. Dict. xxvi. p. 73 (1818). 
Le Vaill., Ois. Afr. vi. pl. 251, 252. 


58. Picus erythrocephalus, Wilkes, Ency. Lond. xx. p. 402 (1825). 
Picus fulviscapus, Licht., Verz. p. 11 (1823). 
Picus fuscescens, Vieill., Nouv. Dict. xxvi. p. 86 (1818). 
Le Vaill., Ois. Afr. vi. pl. 253. 


Genus MEROPS. 


28. Merops monachus, Wilkes, Ency. Lond. xy. p. 159 (1817). 
From New Holland. I cannot determine this species. 


29. Merops malimbicus, Wilkes, Ency. Lond. xv. p. 159 (1817). 
Merops bicolor, Daud., Ann. du Mus. ii. p. 440 (1803). 


Genus LARUS. 


}. Larus rissa, Wilkes, Ency. Lond. xii. p. 250 (1813). 
Larus rissa, Brunnich, Orn. Bor. p. 42 (1764) ? 


Genus ALAUDA. 


2. ALAUDA ROSTRO-ORASSA, Wilkes, Ency. Lond. i. p. 235 (1808). 
Alauda crassirostris, Vieill., Nouv. Dict. i. p. 373 (1816). 
Le Vaill., Ois. d’Afr. iv. pl. 193. 


25. ALAUDA PERcUTIENS, Wilkes, Ency. Lond. i. p. 236 (1808). 
Alauda apiata, Vieill., Nouv. Dict. i. p. 342 (1816). 
Le Vaill., Ois. d’Afr. iv. pl. 194. 
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26. Alauda africana, Wilkes, Ency. Lond. i. p. 236 (1808). 
Alauda africana, Gm., Syst. Nat. i. p. 798 (1788). 
Le Vaill., Ois. d’Afr. iv. pl. 192. 


37. ALAUDA Dorso-RUBRA, Wilkes, Ency. Lond. i. p. 236 (1808). 
Alauda pyrrhonota, Vieill., Nouv. Dict. i. p. 361 (1816). 
Le Vaill., Ois. d’Afr. iv. pl. 197. 


38. ALAUDA PILEO-RUBRA, Wilkes, Ency. Lond. i. p. 236 (1808). 
Alauda rufipilea, Vieill., Nouv. Dict. i. p. 345 (1816). 
Le Vaill., Ois. d’Afr. iv. pl. 198. 


Genus AMPELIS. 


1. AMPELIS GRANDIS, Wilkes, Ency. Lond. i. p. 483 (1796). 
Coracias militaris. Lath., Ind. Orn. Supp. p. 27 (1801). 
Querula rubra, Vieill. 

Hematoderus grandis, (Wilkes) !!! 
Le Vaill., Ois. Am. et Ind. pl, 25, 26. 


Genus MUSCICAPA. 


3. Muscicapa nubila, Wilkes, Ency. Lond. xvi. p. 260 (1818). 
Sylvia nebulosa, Vieill.. Nouv. Dict, xi. p. 204 (1817). 
Le Vaill., Ois. d’Afr. iii. pl. 149. 


4. Muscicapa loricaria, Wilkes, Ency. Lond. xvi. p. 261 (1818). 
Sylvia melanoleucus, Vieill., Nouv. Dict. xi. p 176 (1817). 
Le Vaill., Ois. d’Afr. iii. pl. 150. 


19. Muscicapa parus, Wilkes, Ency.‘Lond. xvi. p. 262 (1818). 
Muscicapa subflava, Vieill., Nouv. Dict. xxi. p. 483 (1818). 
Le Vaill., Ois. d’Afr. iv. pl. 155. 


39. Muscicapa penulata, Wilkes, Ency. Lond. xvi. p. 265 (1818). 
Muscicapa cyanomelas, Vieill., Nouv. Dict. xxi. p. 473 (1818). 
Le Vaill., Ois. d’Afr. iv. pl. 151. 


40. Muscicapa superciliata, Wilkes, Ency. Lond. xvi. p. 265 (1818). 
Muscicapa perspicillata, Vieill. 
Le Vaill., Ois. d’Afr. iv. pl. 152. 


106. Muscicapa unpuLata, Wilkes, Ency. Lond. xvi. p. 269 (1818). 
Muscicapa ? Gray, Gen. i. p. 263. 
Le Vaill., Ois. d’Afr. iv. pl. 156. 
Not M. undulata, Vieill., Nouv. Dict. xxi. p. 471 (1818). 


107. Muscicapa stellata, Wilkes, Ency. Lond. xvi. p. 270 (1818). 
Muscicapa stellata, Vieill., Nouv. Dict. xxi. p. 468 (1818). 
Le Vaill., Ois. d’Afr. iv. pl. 157. 


108. Museicapa azurufa, Wilkes, Ency. Lond. xvi. p. 270 (1818). 
Muscicapa aurea, Vieill., Nouv. Dict. xxi. p. 463 (1818). 
“ Niltava azurea (Vieill),”’ Gray, Gen. i. p. 264. 
Le Vaill., Ois. d’Afr. iv. pl. 158. 


109. Muscicapa ALBIcAPILLA, Wilkes, Ency. Lond. xvi. p. 270 (1818). 
“Platysteira monacha, Swains.” 
Le Vaill., Ois. d’Afr. iv. pl. 159. 


110. Muscicapa molenaria, Wilkes, Ency. Lond. xvi. p. 270 (1818). 
Muscicapa pistrinaria, Vieill., Nouv. Dict. xxi. p. 474 (1818). 
Muscicapa molitor, Licht. 

Le Vaill., Ois. d’Afr. iv. pl. 160. 
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411. Muscicapa pririt, Wilkes, Ency. Lond. xvi. p. 271 (1818). 
Muscicapa pririt, Vieill., Nouv. Dict. xxi. p. 486 (1818). 
Le Vaill., Ois. d’Afr. iv. pl. 161. 


112. Muscicapa drongo, Wilkes, Ency. Lond. xvi. p. 271 (1818). 
Lanius forficatus, Linn., Syst. Nat. i. p. 134 (L766). 
Le Vaill., Ois. d’Afr. iv. pl. 166. 


116. Muscicapa albiventris, Wilkes, Ency. Lond. xvi. p. 272 
Dicrurus leucogaster, Vieill. Nouy. Dict. ix. p. 587 (1817 
Dicrurus albiventris, Steph., Gen. Zool. xiii. p. 140 (182 

Le Vaill., Ois. d’Afr. iv. pl. 171. 


117. Muscicapa longicauda, Wilkes, Ency. Lond. xvi. p. 272 (1818). 
Dicrurus macrocercus, Vieill., Nouv. Dict. ix. p. 588 (181 
Dicrurus indicus, Steph., Gen. Zool. xiii. p. 139 (1825 

Le Vaill., Ois. d’Afr. iv. pl. 174. 


118. Muscicapa malabarica, Wilkes, Ency. Lond. xvi. p. 272 (1818). 
Lanius malabaricus, Scopoli. 
Dicrurus platurus, Vieill., Nouv. Dict. ix. p. 588 (1817). 
Le Vaill., Ois. d’Afr. iv. pl. 175. 


119. Muscicapa erea, Wilkes, Ency. Lond. xvi. p. 272 (1818). 
Dicrurus eneus, Vieill, Nouv. Dict. ix. p. 586 (1817). 
Dicrurus eratus, Steph., Gen. Zool. xiii. p. 138 (1825). 

Le Vaill., Ois. d’Afr. iv. pl. 176 


Genus MOTACILLA. 


2. Motacilla corypheus, Wilkes, Ency. Lond. xvi. p. 77 (1817). 
Sylvia cerypheus, Vieill., Nouv. Dict. xi. p. 177 (1817). 
Le Vaill., Ois. d’Afr. iii. pl. 120. 


16. Motacilla citrina, Wilkes, Ency. Lond. xvi. p. 78 (1817). 
Sylvia subflava, Vieill., Nouv. Dict. xi. p. 175 (1817). 
L. Vaill., Ois. d’Afr. iii. pl. 127. 


21. Motacilla melogaster, Wilkes, Ency. Lond. xv. p. 79 (1817). 
Sylvia lunulata, Vieill., Nouv. Dict. xi. p. 210 (1817). 
Sylvia gutturalis, Boie. 

Le Vaill., Vis. d’Afr. iii. pl. 123. 


22. Motacilla ruficapa, Wilkes, Ency. Lond. xvi. p. 80 (1817). 
Sylvia fulvicapilla, Nouv. Dict. xi. p. 217 (1817). 
Le Vaill., Ois. d’ Afr. iii. pl. 124. 


23. Motacilla viridis, Wilkes, Ency. Lond. xvi. p. 80 (1817). 

Sylvia olivacea, Vieill., Nouv. Dict. xi. p. 205 (1817). 
Le Vaill., Ois. d’Afr. iii. pl. 125. 

24, Motacilla grisea, Wilkes, Ency. Lond. xvi. p. 80 (1817). 
Sylvia subccerulea, Vieill., Nouv. Dict. xi. p. 188 (1817). 
Parisoma rufiventer, Swains. 

Le Vaill., Ois. d’ Afr. iii. pl. 126. 

26. Motacilla ciliata, Wilkes, Ency. Lond. xvi. p. 80 (1817). 
Sylvia diophrys, Vieill., Nouv. Dict. xi. p. 182 (1817). 
Motacilla diophrys, Shaw, Nat. Misc. xxiii. pl. 973 (no date). 

Le Vaill., Ois. d’Afr. iii. pl. 128. 

39. Motacilla aurata, Wilkes, Ency. Lond. xvi. p. 83 (1817). 

Sylvia auraticollis. Vieill., Nouy. Dict. xi. p. 175 (1817). 
Le Vaill., Ois. d’Afr. iii. pl. 119. 
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66. Motacilla arenaria, Wilkes, Ency. Lond. xvi. p. 85 (1817). 
Motacilla capensis, Linn., Syst. Nat. i. p. 333 (1766). 
Le Vaill., Ois. d’Afr. iv. pl. 178. 


67. Motacilla variegata, Wilkes, Ency. Lond. xvi. p. 86 (1817). 
Motacilla indica, Gm., Syst. Nat. i. p. 962 (1788). 
Motacilla variegata, Vieill. 

Le Vaill., Ois d’Afr. iv. pl. 179. " 


° 


68. Moracinua striata, Wilkes, Ency. Lond. xvi. p. 86 (1817). 
(Enanthe ptymatura, Vieill., Nouv. Dict. xxi. p. 436 (1818). 
Le Vaill., Ois. d’Afr. iv. pl. 188, fig. 2. 


69. Moracitua rvBra, Wilkes, Ency. Lond. xvi. p. 86 (1817). 
(Enanthe rufiventris, Vieill., Nouv. Dict. xxi. p. 431 (1818). 
Le Vaill., Ois. d’Afr. iv. pl. 188, fig. 1. 


70. Moraciiia cursor, Wilkes, Ency. Lond. xvi. p. 86 (1817). 
(Enanthe cursorea, Vieill., Nouv. Dict. xxi. p. 431 (1818). 
Le Vaill., Ois. d’Afr. iv. pl. 190. 


71. Moraciuta ramiuraris, Wilkes, Ency. Lond. xvi. p. 86 (1817). 
(Enanthe sperata, Vieill , Nouv. Dict. xxi. p. 432 (1818). 
Saxicola familiaris, Steph., Gen. Zool. xiii. p. 241 (1825). 

Le Vaill., Ois. d’Afr. iv. pl. 183. 


80. Moracita Formicivora, Wilkes, Ency. Lond. xvi. p. 88 (1817). 
(Enanthe formicivora, Vieill., Nouv. Dict. xxi. p. 421 (1818). 
Saxicola formicivora, Steph., Gen. Zool. xiii. p. 242 (1825). 

Le Vaill., Ois. d’Afr. iv. pl. 186, 187. 


81. Moracitya Imperator, Wilkes, Ency. Lond. xvi. p. 88 (1817). 
(nanthe nigra, Vieill., Nouv. Dict. xxi. p. 431 (1818). 
Le Vaill., Ois. d’Afr. iv. pl. 189. 


82. Moracitta Ataupa, Wilkes, Ency. Lond. xvi. p. 88 (1817). 
Alauda nigra, Stephens, Gen. Zool. xiv. p. 25 (1826). 
L. Vaill., Ois. d’Afr. iv. pl. 191. 


86. Moracitta TractRrac, Wilkes, Ency. Lond. xvi. p. 89 (1817). 
(Enanthe cinerea, Vieill., Nouv. Dict. xxi. p. 437 (1818). 
Le Vaill., Ois. d’Afr. iv. pl. 184, fig. 1. 


87. Moracita montana, Wilkes, Ency. Lond. xvi. p. 89 (1817). 
(Enanthe monticola, Vieill., Nouv. Dict. xxi. p. 434 (1818). 
Saxicola Montana, Steph., Gen. Zool. xiii. p. 242 (1825). 

Le Vaill., Ois. d’Afr. iv. pl. 184, fig. 2. 


93. Moracitta pastor, Wilkes, Ency. Lond. xvi. p. 90 (1817). 
Saxicola rubicola, var. Caffra, Licht. 
Le Vaill., Ois. d’Afr. iv. pl. 180. 


96. Motacilla turdus, Wilkes, Ency. Lond. xvi. p. 91 (1817). 
Sylvia leucophrys, Vieill., Nouv. Dict. xi. p. 191 (1817). 
Turdus pipiens, Steph., Gen. Zool. xiii. p. 202 (1826). 

Le Vaill, Ois. d’Afr. iv. pl. 118. 
98. Motacilla acutipennis, Wilkes, Ency. Lond. xvi. p. 91 (1817). 


Sylvia oxyura, Vieill., Nouv. Dict. xi. p. 161 (1817). 
Le Vaill., Ois. d’Afr. iv. pl. 133. 


99. Motacilla Amboynensis, Wilkes, Ency. Lond. xvi. p. 91 (1817). 
Sylvia rubescens, Vieill. 
Le Vaill., Ois. d’Afr. iv. pl. 136. 
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146. Motacilla teheric, Wilkes, Ency. Lond. xvi. p. 94 (1817). 
Motacilla madagascariensis, Gm., Syst. Nat. i. p. 981 (but not p. 952). 
Sylvia leucops, Vieill., Nouv. Dict. xi. p. 222 (1817). 
Le Vaill., Ois. d’Afr. iv. pl. 132. 


188. Motacilla garrula, Wilkes, Ency. Lond. xvi. p. 97 (1817). 
Sylvia babecula, Vieill., Nouv. Dict. xi. p. 172 (1817). 
Le Vaill., Ois. d’Afr. iii. pl. 121, fig. 1. 


189. Motacilla isabella, Wilkes, Ency. Lond. xvi. p. 98 (1817). 
Sylvia beticata, Vieill., Nouv. Dict xi. p. 195 (1817). 
Le Vaill., Ois, d’Afr. iii. pl. 121, fig. 2. 


190. Motacilla pavo, Wilkes, Ency. Lond. xvi. p. 98 (1817). 
Sylvia brachyptera, Vieill., Nouv. Dict. xi. p. 206 (1817). 
Le Vaill., Ois. d’Afr. iii. pl. 122. 


209. MoraciLia Fimpriata, Wilkes, Ency. Lond. xvi. p. 102 (1817). 
Malurus palustris, Vieill., Nouv. Dict. xx. p. 213 ( 
Malurus gularis, Steph., Gen. Zool. xiii. p. 224 (1825). 

‘Le Vaill., Vis. d’Afr. iii. pl. 130, fig. 2. 


210. Motacilla pincpinc, Wilkes, Ency. Lond. xvi. p. 102 (1817). 
Sylvia textrix, Vieill., Nouv. Dict. xi. p. 208 (1817). 
Le Vaill., Ois. d’Afr. iii. pl. 131. 


211. Moracitta apus, Wilkes, Ency, Lond. xvi. p. 103 (1817). 
Sylvia minouta, Shaw, Nat. Misc. xxiii. pl. 997 (no date). 
Le Vaill., Ois. d’Afr. iii. pl. 134. 


212. Motacilla curvata, Wilkes, Ency. Lond. xvi. p. 103 (1817). 
Motacilla rufescens, Vieill. 
Le Vaill., Ois. d’Afr. iii. pl. 135. 


Genus PARUS. 


33. Parus niger, Wilkes, Ency. Lond. xviii. p. 726 (1821). 
Parus niger, Vieill, Nouv. Dict. xx. p. 325 (1818). 
Parus luctuosus, Licht. 

Le Vaill., Ois. d’Afr. iii. pl. 137. 

34, Parus variegatus, Wilkes, Ency. Lond. xviii. p. 726 (1821). 
Parus cinerascens, Vieill., Nouv. Dict. xx. p. 316 ( 

Le Vaill., Ois. d’Afr. iii. pl. 138. 


35. Parus fuscus, Wilkes, Ency. Lond. xviii. p. 726 (1821). 
Parus fuscus, Vieill., Nouv. Dict. xx. p 309 (1818). 
Le Vaill., Ois. d’Afr. iii. pl. 139, fig. 1. 


36. Parus albigena, Wilkes, Ency. Lond. xviii. p. 727 (1821). 
Parus cinereus, Vieill., Nouv. Dict. xx. p. 316 (1818). 
Parus atriceps, Horsf., Linn. Trans. xiii. p. 1 

Le Vaill., Ois. d’Afr. iii. pl. 139, fig. 2. 


37. Parus dubius, Wilkes, Ency. Lond. xviii. p. 727 (1821). 
Sylvia atricapilla, Vieill., Nouv. Dict. 
Parus monachus, Gray, Gen. iii. p. 30, b. 
Le Vaill , Ois. d’Afr. iii. pl. 140. 


38. Parus quadricolor, Wilkes, Ency. Lond. xviii. p. 727 (1821). 
Motacilla zeylonica, Gm., Syst. Nat. i. p. 964 (1788). 
A zithina quadricolor, Vieill. 
Le Vaill., Ois. d’Afr. iii. pl. 141. 
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On the habits of a TIPULIDEOUS LARVA. 
BY EDW. D. COPE. 


There has been known in Europe for many years a small white larva, which 
is called the army worm, which gathers itself into large bodies forming streams 
of several feet in length. These bodies move forward at a slow rate, and ap- 
pear to be a form of migration which the species adopts for some purpose un- 
known. Their superficial resemblance to a sluggish serpent usually excites 
repugnance in the minds of many observers. It has been found that these 
larve are those of different species of the flies of the genus Sciara, which 
belongs to the Mycetophilide, which was formerly regarded as a group of the 
great family Tipulide, or the crane flies. 

Of this genus Osten Sacken* says: ‘‘ All the larve of the Mycetophilide are 
gregarious, and live among decaying vegetable matters. * * Sciara is 
found among decaying leaves in vegetable mould, in cow-dung, under 
the bark of dead trees, etc. * * They may be distinguished from the larve 
of Mycetophila by their greater delicacy, and by the structure of the trophi ; 
most of them seem to have no bristles or spines on the locomotive processes 
on the under side of the body, whereas the majority of the Mycetophilze have 
them. They are even more gregarious than the other larve of this family, 
and have the singular propensity of sticking together in dense patches, 
in which situation they are frequently found, for instance, under the bark of 
trees. It is probably to the same propensity that the phenomenon, known in 
Germany under the name of army worm (Heerwurm), is due. This is a pro- 
cession of larve, sometires from twelve to fourteen feet long, and two or 
three inches broad, consisting of numberless specimens, sticking closely to- 
gether, and forming a layer of about halfaninch thickness. Such processions 
have been often observed in woods in Germany, Sweden and Russia, bit never 
sufliciently investigated to explain their object. That the larve do not mi- 
grate in search of food, we can infer from the fact that they appear to be full- 
grown when they form these processions.”’ 

Prof. Berthold, of the University of Gottingen, gives a more detailed ac- 
count of this larva,t as follows : 

‘*Mr. Berthold imvarted, on the 17th of December, 1853, to the Royal So- 
ciety of Sciences, a zoological examination of the Heerwurm (army worm), 
which in certain years in the forests of Thuringia, Hanover, Sweden and Nor- 
way moves like a snake several feet long, four to six inches broad, and 
thumb thick, which consists of myriads of small dipterous larve, four to 
five lines long. Eight years ago (Reports from the G. A. University and the 
Royal Society of Sciences at Goettingen, 1845, No. 5), he stated that the 
Tipula which was observed by the forest keeper, Mr. Raude, at Birkenmoor, 
was the Thomastrauer gnat (Sciara thome ), and was the means of solving a 
problem, which has been for hundreds of years a returning stimulus of bigotry 
and fear for the peasants, and for zoologists a point of earnest consideration. 
But when he obtained last summer from the Eilenriede, near Hanover, more 
new Heerwurm larve. and Mr. L. Bechstein bred some fiies out of the larve 
of a Heerwurm, it gave him occasion to institute further examinations. 

‘‘The desire for association and migration cannot be compared with the 
migrations of all other insects and animals; for this is not done to procure 
nourishment, because the maggots are in such great quantity above each 
other, that but few would have a chance to reach the food. Also, the 
maggots do not show the desire for travelling immediately after leaving the 
egy, like many other insects, but the movement commences when the worm 
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* Who has described the larve, and given the bibliography of the European species, 
Proe. Entom. Soc. Phila 1854 163—170 Iam indebted to this excellent entomologist for 
the identification of larvee from Westtown, sent him, and for reference to the above essay. 

+ Nachrichten Univ. Gottingen, 1854, p. 1. 
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is grown, and not less than three lines long. From this it would appear to 
have some connection with the entrance into the pupa state. 

‘*Their metamorphosis is known; it takes place in earth, in roots of plants, 
under rotten logs, or in swamps. Such moist localities are selected by the 
Heerwurm larve after they have come to a certain age, and the time of pupa 
change has arrived, which is known by the desire for association. 

“The mucus which keeps the maggots together is a product of the salivary 
gland in Sciara ingenuwa, and almost all other Dipterous larve which have a 
head, and which make a fine cocoon. The formation of pupe of the Heerwurm 
takes place surrounded by this mucous saliva. The Heerwurm can be re- 
garded asa collection of larve, for the purpose of mutual transformation ; 
that is, it is accomplished through mutual protection at a period favorable to 
development. This connection is given up before the formation of nymphs 
really arrives, the individuals separating, from time to time, in search of 
food. When now the larve of large divisions of Diptera, as the Pupipares, 
Notacanthes, etc., have the peculiarity of changing their own skin into a 
cover, which isthe grave of the larva and the cradle for the pupa; and the 
larvee of another division of the Diptera, as the Tanystomes and the Nemo- 
ceres, before changing, strip off their cover, and are transformed free or ina 
cocoon, so the Sciara tho me presents a process intermediate between these, 
as the construction of the cocoon is not performed within the skin of the larva 
itself, but in a cavity which is made of the skins of numbers of other larva.” 

There appears, however, to have been no record of the observation of this 
peculiar habit of larve in North America, up to within ashort time. The genus 
is known to exist here, and Osten Sacken (1. c.) describes a species which he 
calls Sciara toxoneura. Hence the following account, which I have re- 
ceived from my friend William Kite, teacher at Westtown School, in Chester 
county, Pa., is of considerable interest. The statements are those of a careful 
naturalist, well acquainted with the field and field study. Before quoting it, 
it must be noted that another account of the same phenomenon was published 
in The Friend journal (Philada., 1864), by Charles Potts, another teacher in 
the same excellent institution. Some statemeuts of this writer need correc- 
tion, as further observation convinced him: e.g., that they could climb. 

The following are observations of Wm. Kite :— 

**On the morning of Ninth month J1th, 1$66, a company of worms was ob- 
served crossing the brick walk, or passage, east of Westtown School; the mass 
presented much the appearance of a thin grey snake. This is the third year 
that these worms have been seen about our grounds. 

‘*This company extended over a length of about twenty-two inches, with a 
breadth of from three-quarters of an inch in the thickest part, to about one- 
eighth of an inch at the head, and one-tenth at the tail; five or six worms 
deep in thicker parts. The mode of progression of these singular creatures 
was by the contraction of an annulus ata time. They had distinct heads, and 
the motion of each was like that observed in caterpillars rather than that seen 
in earth-worms. The contraction commenced posteriorly, and was passed for- 
ward to the head in the successive rings. 

‘“They advanced at the rate cf four inches in five minutes, the hinder ones 
working their way over the top of the rest. Those who reached the ground 
or bricks by thus traversing their comrades’ backs seemed unable to proceed, 
so that their progression naturally assumed the singular shape that drew our 
attention to them. Occasionally a few would diverge from the mass, near the 
front, forming another head, as it were; but they would soon return to the 
general company by crawling back over each other.”’ 

[This observation was also made on the procession which appeared in 1864; 
7. e., that the hinder ones progressed over the bodies of those that preceded, 
the whole mass thus taking up in the rear and laying down in front. This is 
a much more rational explanation of their progress than has been offered; we 
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having been left to suppose that the lower stratum of larve carry the general 
mass.—E. D. C.] 


“To arrive at an idea of their numbers, about half an inch of them were 
lifted out of their ranks on the point of a knife; of these 95 adhered to it, 
giving say 200 to the inch, or, by rough estimation, 2400 in the party. 

‘They were about half an inch long, semi-transparent, with black heads; 
their alimentary canals were clearly distinguishable by the unaided eye ; the 
color of their contents would lead tothe supposition that their food resembled 
that of the earth-worm. They crossed the brick path, conforming to one 
general direction, but varying to suit the inequalities of the walk. On reach- 
ing the grass they immediately buried themselves in the ground. This was 
observed to happen with a company which was seen here a year or two ago.”’ 


‘¢ Seventh mo. 1. 1867. 

‘* A Jarge company of the ‘snake worms’ attempted to cross a gravel walk 
in the yard this morning, but became entangled in the sand, which adhered to 
their bodies and seemed to bewilder them. School duties interfered with 
watching them, but I anticipated their perishing in the sand. They had 
managed te keep together when I saw them, after having crawled through 
three or four feet of sandy gravel, and may have eventually escaped. 

‘* The most noticable fact in regard to them was the presence among them, 
travelling with and over them, of a full-grown maggot of a fly! It was very 
lively, diving into the mass and emerging again, as though quite at home. 
How did it get there? and why did it associate with them? Was it hatched 
among them? 

‘: Their course was about N. W.” 

*¢ Seventh mo. 5, 1867. 

‘A small company of those worms again on the gravel walk, within a few 
feet of the same place as on the Ist inst. As they were going in an opposite 
direction from these on the 1st, they may be the same company. There were 
several many-footed worms, about an inch long, accompanying them; these 
were engaged in pulling worms out of the procession and devouring them. 
On both occasions the companies were noticed early in the morning, as though 
they commenced moving in the night. © 

‘* Their course was about 8.”’ 

«© Seventh mo. 8, 1867. 

“‘ A much larger company of these worms were on the brick walk. They 
had nearly crossed the walk before 7 A. M., showing they commenced moving 
early in the morning. They appeared unusually lively. Upon careful ex- 
amination, we found the train extending back into the grass eighteen inches 
to a cluster of them which appeared to be issuing out of the ground. They 
moved on the surface of the ground, winding among the grass to avoid the 
stems. This disproves our former supposition that they emerged to avoid 
some obstruction. We were necessarily called off, and on our return the 
traces of them were lost. Some ants and one small worm seemed engaged in 
eating them; the worms apparently appreciated their danger, shrinking from 
the touch of these animals. This procession measured six feet six inches. 
Occasionally one would be left on the ground after the train had passed, but 
most of them kept with the general mass. 

*¢ Their course was about N. W.”’ 

‘¢ Seventh mo. 9, 1867. 

‘*Two more small companies of these worms appeared, apparently the re- 
mains of the large party of yesterday. Each company was short of a foot in 
length, and were accompanied by quite a number of the worms noticed be- 
fore with them. I caught and preserved a number of these; they resemble 
the worms found in cured meat, or similar ones found in many garden vegeta- 
bles. Their connection with the emigrant parties seems to be that of enemies, 
preying on them. 

““ Course N. W.” 

[ Dee. 
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‘* Seventh mo. 15, 1867. 

‘7 0’clock.—A cool morning. Found a small company of these worms on 
the brick walk near the office. Some passer had trod on them, and they 
were thrown into confusion; added to this, a colony of ants had intercepted 
their course, and carried them off in numbers. They were massed in acrowd, 
and their efforts to move on were defeated by the ants seizing their leaders at 
each attempt to move. 

**§.30.—The perseverance of the ants in carrying away the worms seems to 
demoralize them entirely, and finally two bricks being placed to protect them 
from passers’ feet, the greater portion of them crept under one of them and 
huddled together in a confused mass, where they became an easy prey to 
their indefatigable little enemies, who were to be seen through the morning 
marching off with their captives, though much larger than themselves. 

** 10 o’clock.—All gone. 

** Course, so far as they were permitted to go, N. W.’’ 


The ‘‘many-footed worms’’ which devoured the Sciara larve were larve 
of some species of the Coleopterous family Staphylinide. Several specimens 
were Sent with the Sciare. 

I am also informed that a procession of this species has been seen on Quaker 
Hill, in the borough of West Chester. Dr. Benj. H. Coates informs me that 
he has seen their trains in Hunterdon county, N. J., and T. A. Conrad saw 
them some years ago in his garden in Burlington, in the same State. 

On inquiry of my friend Jacob Stauffer, of Lancaster, whose MS. notes on 
the species of insects of his region, and their habits, are numerous, Ireceived 
the following additions to our stock of knowledge of the habits of the larva of 
the Sciara: 


“On the 10th of August, 1865, Mr. Rathvon and myself were informed by 
Dr. Geo. McCalla that we would be interested by examining an army of 
small shining worms on the march in the yard of Col. D. Patterson, in W. 
King street, Lancaster. 

‘*On our arrival we found the order of march thrown into great confusion 
by boiling water, which the women had poured along the line. I collected 
quite a number of stragglers from the main army thus routed, as did also 
friend Rathvon. These I subjected to a close examination under a strong 
magnifying power. My notesread thus: ‘ A portion, about two feet in length, 
looked like a shining cord, not unifurm in outline, yet compact. These larve 
were about half an inch long mostly, perhaps three-eighths of an inch, and 
seven-sixteenths and one-thirty-second parts of an inch in diameter. Their 
heads of a glossy jet-black color, as also the anterior edge of the first joint of 
segment; rest of the first, and the second and third joints of a translucent 
milky-white, dorsally watery, with an interior wavy, brownish, intestinal 
canal, visible through the transparent skin; there is also a lateral tinge or 
brouze-yellow ; otherwise of a shining, water-and-milk-like color. I could 
observe no pectoral or anal legs; they moved by contracting and extending 
the segments of their body (twelve in number) alternately, like that of a dip- 
terous larva of Tipulide. In motion the convolutions of the intestinal canal 
were very apparent. They seemed to interlace with each other, but, having 
been disturbed, I cannot venture to say whether after any precise order, or 
by simple conglomeration as chance may demand. When first seen they 
were moving in a broad columnar mass, rope-like, seeming like a shining 
guard-chain cord, of considerable thickness and quite ornamental, like jet 
beads mixed in with pearly-white beads in motion.’ 

‘«The following is a copy from a letter by Prof. W. S, Roedel, Wytheville, 
Virginia, Aug. 4. 1865, in his own words: 

‘© On Saturday, July 15, 1865, at North Lebanon, Pa., I observed in a path 
at the foot of a hill, what I at first glance supposed to be the cast-off skin of a 
serpent, which the object resembled in color and general appearance, but what, 
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upon close inspection, I found to be a multitude of caterpillars, a half-inch in 
length and one-thirty-second part of an inch in diameter; head of a dull red 
or brownish color, bodies smooth and somewhat glistening. 

‘“*These worms moved upon one another, piled upon and irregularly inter- 
woven among each other like a flattened rope. The head of the column was 
much broader than the rest, being two inches wide, from which dimension the 
column gradually tapered (to a point, I suppose, for I did not see the end of 
it). The length of the column was four feet to a fence, beyond which I did 
not examine it. 

‘** A portion of the column lay in the grass, through which it moved with- 
out interruption, as if it had been a solid mass. The rate of motion was ex- 
tremely slow, not exceeding one-eighth of an inch in a minute. The color of 
the mass was as much like a rope of tow which has been exposed to the 
weather as anything I can think of; it might be called a rusty gray. The 
column was not cylindrical,—that is, a cross section would be elliptical.’ 

‘* The Springfield (Mass.) Republican of August, 1865, gives an account of 
a ‘reptile’ found at Lee. It was nearly four feet in length, about the size of 
a man’s finger, and shaped like a whip-lash; and on close examination the 
whole body was found to be composed of small worms about half au inch in 
length, with large black heads, and semi-transparent body. On separating 
them into fragments, they would immediately re-form into a snake shape, and 
crawl slowly off. One or two similar snakes have recently been seen in that 
vicinity.’ This was copied into the Lancaster Evening Express of Saturday, 
Aug. 12, 1865.” 


The Mechanical Theory of SOLAR HEAT. 
BY JACOB ENNIS. 


During the last quarter of a century scientific men have endeavored by new 
methods to account for the heat of the sun, and they now generally believe, 
or incline to believe, in its mechanical origin. Some adopt the meteoric the- 
ory. They suppose that meteorites are falling with great velocity in the sun, 
and that these stones strike the enormous solar fire by their fall. Others 
adopt the nebular theory. They suppose that the sun and all his attending 
planets and satellites have condensed from a very rare nebulous condition, 
and that the mere condensation, or falling together of their materials by the 
force of gravity, has produced all the solar heat. Othersagain combine both 
these theories. They believe that originally the sun and the earth were 
heated to a fused condition by mere condensation, and that since then the 
meteorites have continued the heat of the sun. The only source of heat by 
all these theories is gravity, because gravity causes the fall of matter, whether 
in a nebulous or a meteoric condition, and this falling, this mechanical force, 
is converted into heat. My object in this paper is to show that none of these 
views can stand the test of numbers and of well established facts. The high 
place which the mechanical theory of solar heat now holds in the scientific 
world, is my apology for this appearance. 

Some of the important statements of the highly distinguished gentlemen 
who have formed the mechanical theory are these: 

I. Dr. Julius Robert Mayer, of Heilbronn, says that a mass of burning coal 
equal to that of the sun would supply his present emission of heat only 4600 
years; and that a meteorite falling into the sun would supply at least 4600 
times more heat than the same weight of burning coal. Hence a mass of 
meteorites equal to the sun would supply his heat 4600 X 4600 = 21,160,000 
years. This would be the least amount of heat when, as is most natural, that 
mass of meteorites should approach the sun spirally. Ifthey should fall in 
a direct line, as would be most unlikely, the heat would be double this 
amount. This greatest possible amount of heat, being out of probability, is 
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not taken into the account. Let it be clearly understood that the above 21,- 
160,000 years of heat are to be derived not from the materials of the sun fall- 
ing together, but from a mass of meteorites equal to the sun falling into the 
sun; the gravity of the sun not being thereby increased. The substance of 
the meteorites are supposed. by Mayer’s theory, to be radiated away into space 
just as fast as they fall. The two ideas are vastly different. But how long 
would be the duration of solar heat by the mere falling together of the solar 
mass from infinite space? Wemay compute an answer from other statements 
of these gentlemen, as follows: 

II. Speaking of the enlargement of the sun bythe continued fall of meteor- 
ites, Dr. Mayer says: ‘the increase of volume could scarcely be appreciated 
by man ; for if the specific gravity of these cosmical masses be assumed to be 
the same as that of the sun, the enlargement of his apparent diameter to the 
extent of one second, the smallest appreciable magnitude, would require from 
33,000 to 66,000 years.” These two periods are derived, the one from the 
spiral and the other from the direct fall. We will take the most p:obable 
medium,—say 41,360 years. A second of measure at the distance of the sun 
is about 470 miles. These turned into feet would be 470 x 5280 — 2,481,600 
feet. An increase in the sun’s diameter this number of feet in 41,360 years 
would be 60 feet in one year. Prof. Wm. Thomson, of Edinburgh, says that 
the fall of meteorites necessary to keep alive the present supply of solar heat 
would amount to an increase in the sun's diameter of one mile in 88 years. 
This again would be 60 feet in one year. At this rate of increase we may. 
learn in how long a time the sun would grow from a mere point to his present 
size; or, in other words, how long would be the duration of solar heat from 
the falling together of the present mass ofthe sun. Thus, when the sun had 
only one-half its present diameter, it had only one-eighth of its present volume 
and mass, and its force of gravity was only one-eighth of what it now is. 
Therefore eight times its present fall of materials would be necessary. Its 
surface was only one-fourth as large, and hence, on this latter account alone, 
the stratum of meteorites would be thickened four-fold. Hence, when the sun 
had one-half of his present diameter, the annual thickness of the stratum of 
meteorites would be 30X8X4—960 feet. Here we have an arithmetical pro- 
gression. For the first year or term the number is 30; for the last year or 
term the number is 960. The sum of all the terms is 220,500 miles X 5280 
feet per mile —1,164,240,000 feet. Now what is the number of terms or years 
necessary for this number of feet, the sum of all the terms? Let y be the 
number of terms. Then 

30+960 
-X y—=1,164,240,000 
2 y==2,352,000 years. 

Hence, from this mode of calculating, the sun, from one-eighth of his present 
size, would grow to be what it now is in 2,352,000 years. This, however, is 
but an approximation. We have taken the force of gravity to be no stronger 
in proportion to its mass than on the present surface; whereas nearer its 
centre it would be stronger; and there would be 220,500 more miles to fall. 
But our approximation is near enough for our present purpose, and we come 
to the conclusion that the entire falling force of all the materials of the sun, 
when gravitating together, would supply the present rate of heat not more 
than 3,000,000 years. 

III. In remarkable contrast to the last statement, we have the following 
from Prof. Herman L. F. Helmholtz, of Heidelberg: ‘“ Let us make this addi- 
tion to our assumption: that, at the commencement, the density of the nebu- 
lous matter was a vanishing quantity, as compared with the present density 
of the sun and planets; we can then calculate how much work has been per- 
formed bythe condensation ; we can further calculate how much of this work 
still exists in the form of mechanical force, as attraction of the planets to- 
wards the sun, and as vs viva of their motion, and find by this how much of 
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the force has been converted into heat. The result of this calculation is that 
only about the 454th part of the original mechanical force remains as such, and 
that the remainder, converted into heat, would be sufficient to raise a mass of 
water equal to the sun and planets taken together, not less than 28,000,000 
degrees of the centigrade scale. If the mass of our entire system were pure 
coal, by the combustion of the whole of it only the 3500th part of the above 
quantity would be generated.” There is much ambiguity here in the words 
‘‘remains” and “remainder.” Prof. John Tyndall, of the Royal Institution, 
London, in his excellent work on “Heat as a Mode of Motion,” takes both 
words to refer to the same thing. But really “remains” refers to the force 
still in store, as the attraciion of the planets to the sun, and the vis viva of 
their motion. The “‘remainder” refers to the force of gravity already con- 
verted into heat during all past time. This past time has been so long that 
the burning of the solar system as pure coal would have furnished the heat 
for only the 3500th part of the time. But Mayer says that the burning of so 
much coal would last only 4600 years. Therefore 3500 % 4600 — 16,100,000 
years for all past time, since the sun has been giving light and heat as he now 
does. Thomson says that a mass of carbon entering the sun, and burning 
with oxygen, would give out heat only equal to the 3000th part of its heat 
produced by the fall. Mayer says a meteorite, by its fallinto the sun, devel- 
opes from 4600 to 9200 times as much heat as would be generated by the 
burning of an equal mass of coal. If we take Mayer’s lowest number. the 
most probable, the period would be 4600 4600—21,160,000 years. Thomson 
has given tables to show that the store of heat in the solar system, as the 
attraction of the bodies and as the vis viva of their motions, would last 45,723 
years. Helmholtz says this is only the 454th part of the original store. Hence 
45,723 x 454—20,758,242 years; aresult remarkably near the above 21,160,000, 
and very far from the 3,000,000 years which I have attained from the data of 
Mayer and Thomson. The question now occurs, by what process of calcula- 
tion has Helmholtz made the original falling force 454 times greater than 
what still remains, and that it would supply our heat for 21,160,000 years, 
instead of the approximation of 3,000,000 by my process above? I sup- 
pese he has done so by calculating the heat derived from the falling of amass 
equal to the sun into another mass of the same amount; the gravity of 
the sun being not thereby increased, according to Mayer’s theory! Mathe- 
matics have never been my leading study, and I have not the time for calcu- 
lating the amount of heat to be developed in years by the falling of the mate- 
rials of the sun from infinite space down to as near the centre of gravity as 
we now behold them. It would be an addition to science were some professed 
mathematician to publish this result by a method different from the one above 
by which I obtained the 3,600,060 years. 

IV. The following statement of Helmholtz has been often quoted, and is 
still going around: ‘“‘ With regard to the store of chemical force in the sun, 
we can form no conjecture, and the store of heat existing therein can only be 
determined by very uncertain estimations. If, however, we adopt the very 
probable view that the remarkably small density of so large a body is caused 
by its high temperature, and that its density may become greater in time, it 
may be calculated that, if the diameter of the sun were diminished only the 
ten-ihousandth part of its present length, by this act a sufficient quantity of 
heat would be generated to cover the total emission of 2100 years.”’ Another 
form of the same statement has since been made, as follows: ‘‘ Ifthe sun be still 
contracting, the falling force thus brought into action would be sufficient to 
supply all the energy expended by the sun’s radiations, if the contraction of 
the sun’s diameter should only amount to one part in twenty millions in a 
year.” This latter statement is derived from Helmholtz in this way: Accord- 
ing to him, the surface of the sun must fall in all around towards the centre 
110 fect every year to produce our present annual supply of heat. But 110 
feet is the 21,000,000th part of the sun’s radius. The entire statement seems 
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to me in very strange contrast with all the others we have just reviewed. It 
amounts to nearly this: If the sun should contract in volume from what it 
now is to half its present diameter, this falling of its surface less than a 
quarter of a million of miles would afford solar heat for ten millions of years. 
Whereas the falling of its surface, by contraction, through many thousand 
millions of miles, has produced heat enough for only double that period, ac- 
cording to Helmholtz, and for only 3,000,000 years, according to my calcula- 
tion already made in this paper. To methis statement about a supply of heat 
for 10,000,000 years to come seems more erroneous by far than the one about 
heat for 20,000,000 years of the past by mere falling force. His processes for 
arriving at these conclusions are not given; until they are given, the mere 
assertions seem plainly contradicted by reliable data already reviewed. 

After these statements of the mechanical theory of solar heat, we will now 
examine the objections to its various phases. 

V. That phase of the mechanical theory which assumes that the heat of the 
sun proceeds from his own condensation by the force of gravity, is objection- 
able on account of the short supply of heat. It would be only twenty millions 
of years, according to the longest statement, which I think I have shown to 
be erroneous. That twenty millions ;of years are plainly due to the falling 
together of two masses, both equal to our sun. Three millions are nearer the 
truth, which is obtained by the rate of growth in the sun, according to the 
meteoric theory. But even twenty millions of years are nothing when com- 
pared with the vast lapse of time, or rather of eternity, that is past, The ex- 
periments of Bischof on basalt show that for our globe to cool down from 
2000 degrees to 200 degrees centigrade, would require 350,000,000 years This 
result has been quoted and approved extensively by the highest authorities, 
among others by Helmholtz, and by Tyndall in his work on heat. Undoubt- 
edly our globe was heated to a point as high as 2000° C. In “The Origin of 
the Stars”? | have shown that the simple chemical elements composing our 
globe were created separately and uncombined, that they could not have com- 
bined slowly, but that they must have combined freely and rapidly, and in so 
doing our globe must have been all aflame, like the sun. Then for our earth 
to cool from 300° C, down so far as to be habitable for plants and animals, 
would require one hundred or two hundred millions of years more. Then 
come the long periods for the deposition of the fossiliferous strata ; and these, 
the longer they are studied, seem to require longer and longer periods of 
time. This is my experience, after studying them forty years. Darwin com- 
putes, from data which seem sound, that 300,000,000 years have elapsed since 
the period of the weald, the latter part of the secondary. This latter part of 
the secondary, along with the tertiary, forms but a very small part of the 
stratified rocks. But we have been speaking only of the solid and the fused 
conditions of our planet. My many years of study on the nebulous condition 
of the great globes of space, impress me with nebulous periods equally as long 
and as incomprehensible as the fused and the solidified periods. In this way, 
while studying the monuments of the past set up by the Creator of the Uni- 
verse for our guidance, our reason carries us back not only hundreds of 
millions, but thousands of millions of years, and, in endeavoring to conceive 
of these long periods, the mind is just as completely overburdened and be- 
wildered as when we try to conceive of the immensity of space revealed by 
astronomy. By the side of all this how insignificant appears the three mil- 
lions of years taken by the sun to give out his light by the mere falling force 
of his own materials. Even the twenty millions of years advocated by some 
appears no better. Therefore this phase of the mechanical theory of solar 
heat is untenable. Neither can it account for the former igneous fluidity of 
our globe. During the slow nebulous condensation the heat from that source 
must have slowly radiated away, and we must look to the chemical combi- 
nation of its elements for its former fused condition. 

VI. Mayer, the first originator of the meteoric theory of solar heat, calcu- 
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lated that the yearly accumulation of meteoric matter on the sun would so 
greatly increase the centripetal force of the solar system as to shorten our 
years from 3 to ? of asecond. This shortening of our years does not agree 
with our present astronomical observations. Moreover Laplace proved, from 
the observations of Hipparchus, that during the last 20 centuries our days 
have not been shortened by the one-three-hundredth part of a second. To 
escape this difficulty Mayer proposed the extraordinary idea that, by the un- 
dulatory theory, as well as by the old corpuscular theory of Newton, ‘the sun, 
like the ocean, is all the while receiving and losing equal quantities of matter.” 
All the matter of the meteorites must be repelled back into space just as fast 
as they fall. But this is in direct contradiction to the theory of the conserva- 
tion of force. The force imparted to the sun by the fall of meteorites might 
indeed repel them all back again precisely where they came from, providing 
there existed a condition of perfect elasticity. But this elastic rebound would 
completely exhaust all the force received by the fall, and no force could be 
left to be converted into light and heat. To make the sun give out light and 
heat with a force equivalent to the fall, and also to send back the meteors 
with a force equivalent to the fall, would be making the sun perform exactly 
double duty. Still another objection arises. equally as strong: It would be 
like saying that when a body burns, the products of combustion are radiated 
away in the forms of light and heat. But experiments in abundance have 
proved that chemical combinations lose none of their materials by light and 
heat. It would be hard to find a more clear or a more acute mind than that 
of Mayer, and yet, to save his grand and magnificent meteoric theory, he was 
led, no doubt reluctantly, to this idea of immense quantities of matter radi- 
ated away by the undulatory theory. We may say immense quanti- 
ties, because the radiation of the sun would amount to his entire mass in 
3,000,000 years; aud a mass equal to the great globe on which we dwell in 
the lifetime of an aged man. 

VII. Professor Wm. Thomson, of Edinburgh, endeavored to save the mete- 
oric theory by a very different method. He supposed that meteorites are 
revolving around the sun within the ear h’s orbit, and that they appear to 
our vision in the zodiacal light. Being resisted by the solar atmosphere, they 
fall in the sun, and being already within our orbit their fall does not shorten 
our year. Thereare two objections to this phase of the meteoric theory. The 
first is that it does not allow time enough for geological facts. For the sta- 
bility of the solar system, the meteorites must revolve around the sun in the 
same direction as the planets. They must come down spirally and hasten 
the rotation of the sun. Assuming that before their fall the sun did not ro- 
tate on its axis, then, to keep up the present emission of heat, the meteorites, 
according to Thomson, would give the present velocity to the sun in 32,000 
years. Therefore sunlight has existed only during the past 32,000 years. 
Therefore the fossil plants away down in the lowest strata of our earth lived 
and flourished and were nourished by the light of the sun only 32,000 years 
ago! Sir Charles Lyell, in his Antiquity of Man, calculated that the bones 
and implements of men, found in what may truly be called superficial strata, 
are at least 100,000 years old, and in this [ believe he is now supported by 
the assent of all geologists. 

The second objection to Prof. Thomson’s phase of the meteoric theory, is 
that it opposes not only the geological, but also the nebular theory. The 
nebular theory must no longer be regarded as a vague hypothesis, but as a 
scientific verity. In The Origin of the Stars, and in a paper in this volume 
of these Proceedings, I have proved mathematically that the velocities of all 
the members of the solar system, more than a hundred in all, are just such as 
they must have by the force of gravity acting according to the nebular the- 
ory; and that not only their various velocities, but the directions of their 
complicated motions, and the positions of their orbits, are just what the force 
of gravity would necessarily produce. I have given evidences equally as 
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strong that gravity imparted all their motions to all the stars in their orbits, 
as we have ever had that gravity now holds them in those very orbits. For 
these and many other reasons the nebular theory must be regarded as estab- 
lished. The supposition that the rotation of the sun has been caused by me- 
teorites is directly opposed to the very foundation of the nebular theory, 
which teaches that the original rapid rotation of the sun by centrifugal force 
produced all the planets, planetoids, and also these very meteorites of the zo- 
diacal light, if such there be. These meteorites must have had the same origin 
as the other members of the solar system, because they move in the same plane 
and in the same direction. Therefore these meteorites, if such there be, have 
derived their velocities from the sun, and not the sun from the meteorites. 
The wonder is, not that the sun now rotates so rapidly, but so slowly. When 
his surface extended to the orbit of Mercury his velocity of rotation was 
110,000 miles per hour. Now it is only 4560 miles per hour. How has it 
been retarded? Ihave shown that in many, probably in most, cases the ro- 
tation of a nebula can be only on the surface, and that ultimately it must be 
retarded by friction on the unrotating interior. Between the orbit of Mercury 
and the present surface of the sun, the velocity of rotation must have been 
vastly increased in order to abandon any planetary or meteoric matter. But 
in reality the velocity was decreased, and therefore none could have been 
abandoned. Even before the abandonment of Mercury, there was a slacken- 
ing of the rate of increase in solar rotation. It is on this account that the 
interplanetary space between Venus and Mercury is greater than that between 
the Earth and Venus, contrary to the law ofall the other planets. For all the 
interplanetary spaces become less and less in approaching toward the sun, in 
consequence of the greater rate of nebular rotation. Therefore, in conse- 
quence of the slackened rate of rotation, we could look, according to the 
nebular theory, for no large mass of meteoric matter abandoned by the sun 
inside the orbit of the earth. But, for argument sake, let us suppose that a 
large amount of meteoric matter was thus abandoned, and let it be equal to 
the mass of Venus. This truly is a very liberal allowance. Then how long 
would its fall in the sun keep alive his present rate of heat? According to 
Thomson, the fall of Venus in the sun would prolong his heat just 83 years 
and 227 days. This is a wonderful contrast with the inconceivable millions 
of years demanded by the other facts of science 

Mayer’s phase of the meteoric theory is also opposed to the nebular theory. 
I suppose he must have seen that the present interior heat of the earth and 
its former entire igneous fusion could not be accounted for by the fall of me- 
teorites, because they must have ceased gradually, and we would now find a 
thick crust of meteoric matter on the surface of our planet. He tberefore 
supposes that the heat was caused by a collision with another large body. 
This collision must have produced not only the heat but also the rotation of 
the earth. The same must have occurred with the moon, because the lunar 
mountains and volcanoes exhibit unmistakeable evidences of former fusion 
and interior heat. The same also must have happened to the other planets 
and satellites, for they all rotate. Therefore, according to this view, each of 
the planets and satellites must have found a fellow to strike them, most won- 
derful to tell, precisely in the same way, and impart to them all their rota- 
tions in the same direction! But the solar system is constructed on different 
principles. There can be no collision of large planetary bodies; much less 
a very peculiar system of collisions to make them allrotate and move in their 
orbits exactly in the same way ! 

Thus we see insurmountable objections against all the three phases of the 
mechanical theory of solar heat. The old theory of luminous, calorific, 
cloud-like envelopes floating in the atmosphere of the sun, is very generally 
given up; but even this does not attempt to point out the cause of the heat in 
the supposed envelopes. There remains only the chemical theory, which has 
but the one objection, that there is not a sufficient amount of fuel in the sun, 


1867] 


232 PROCEEDINGS OF THE ACADEMY OF 


This objection I have shown, in The Origin of the Stars, to be founded on at 
least three groundless assumptions; founded, in fact, on our ignorance. It 
pretends to say that the materials of the sun, pound for pound, can give out 
no more heat than the materials of the earth. It pretends to say that the phy- 
sical forces, all alive in the sun, can produce no more heat in connection with 
chemical combination than in our laboratories. It pretends to say that in 
the condensation of the sun no new chemical elements can be produced to 
serve as new fuel. It pretends all this in profound ignorance of what it 
ought to know for such assertions. On the contrary, I have shown various 
probabilities that the vastly different materials of the sun give out unspeak- 
ably more heat. I have shown various probabilities that all the physical 
forces alive together in the sun can produce more heat in connection with 
chemical combination than in our little laboratories. I have shown, what 
seems to me conclusive proofs, that new chemical elements are now forming in 
the sun to serve as new fuel. These probabilities I do not call my demon- 
stration. But beyond all this I have given, as my special demonstration, large 
numbers of facts and arguments, derived from the earth, the sun and the fixed 
stars, to prove that solar heat springs from chemical action. Until some one 
in the scientific world attempts to answer my facts and arguments, I need 
say nothing further. 

There are many other objections to the mechanical theory, but I think 
quite enough have here been given to put the discussion at rest forever. 


Descriptions of Five New Species of Central American BIRDS. 


BY GEO. N. LAWRENCE. 
1. GLAUCIS ZNEUS. 

Front and top of the head dull brown, upper plumage besides of a shining 
coppery bronze, the upper tail coverts a are rather more bronzy, with dull 
grayish margins; the two central tail feathers are of a dull pale bronzy green, 
the other tail feathers are chestnut at base, with a broad subterminal band 
of black, all of them end in white; ear coverts black; a pale rufous stripe 
runs from the bill under the eye, and there is a postocular mark or streak of 
the same color; a dusky line extends from the under mandible down each 
side of the neck; the entire under plumage and under tail coverts are of a 
clear rufous ; upper mandible black, the under is dull yellow for two-thirds 
its length, with the end black ; feet pale yellow. 

Length (skin) 43 in.; wing 2 1-16th; tail 13; bill 1. 

Habitat.—Costa Rica. Collected by A. R. Bndrés. Type in Museum of 
Smithsonian Institution. 

Remarks.—TYhis species differs from G. hirsuta and its allies in the bronzy 
coloring of its upper plumage, and also in being smaller; in the well marked 
band on the tail feathers it is much like G. afjinis, but the color of the band 
is of a deeper black, not bluish black ; the tail feathers are narrower than in 
affinis, and the under tail coverts more rufous. 

Several specimens examined vary only in some having their upper plum- 
age more of a golden bronze, others being more coppery; none have the 
under mandible of a clear yellow, some scarcely showing that color, the bill 
appearing to be entirely black. 


2. EUPHERUSA NIGRIVENTRIS. 

Fore part of the heid as far as upon a line with the back part of the eyes, 
and the entire under surface deep velvety black; occiput dull ashy brown, 
upper plumage grass green tinged with golden ; upper tail coverts of a dull 
coppery bronze; the four central tail feathers blackish purple, the three 
lateral on each side pure white; primaries brownish purple ; the wing coverts 
green like the back; the secondaries are chestnut at the base wit their ends 
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purple; sides under the wings dull green; the vent and under tail coverts 
white ; bill black ; feet yellowish. 

Length (skin) 33 in. ; wing 2; tail 1}; bill 2. 

Habitat.—Costa Rica. Collected by A. R. Endrés. 

Type in Museum of Smithsonian Institution. 

Remarks. —The combination of colors in this bird is of an unusual charac- 
ter, and I know of none which it at all resembles. I consider it strictly con- 
generic with the species heretofore placed by me in Eupherusa, viz., my EF. 
cupreiceps and Thaumatias chionurus of Mr. Gould. In the present species 
the character of the secondaries being chestnut, I think strengthen its claims 
to an alliance with #. exrimia. 


3. THaumaTiAS Lucie. 

Upper plumage of a dull bronzy dark green, the crown duller; the upper 
tail coverts of a lighter bronzy green, somewnat golden; the tail feathers are 
dull bronzy green, all except the two central ones are broadly marked near 
their ends with dark purplish bronze, the tips being ashy gray ; the throat and 
breast are glittering bluish green, middle of the abdomen white; the under 
tail coverts are light olive margined with white; wings brownish purple ; 
upper mandible black, the under yellow with the end blackish ; feet black. 

Length (skin) 33 in. ; wing 23; tail 13; bill 13 16ths. 

Habitat.— Honduras. 

Remarks.—In size and colors of the body this species is much like 7’. Lin- 
nei, but the tailis quite different, and closely resembles, in the coloring of its 
under surface, that of 7. chionopectus. 

This was the only specimen in the collection from which I obtained it, but 
there were many specimens of 7’. candidus. 

This species is dedicated to Miss Lucy Brewer, daughter of my friend Dr. 
Thomas M. Brewer, of Boston. 


4. Dromococcyx RUFIGULARIS. 

Head above and entire upper plumage rich dark brown of a purplish lustre ; 
the tips of the feathers on the head, back and wing coverts are sparingly 
marke with minute spots of pale rufous, some of the larger coverts are more 
rufous at their ends, the color extending for some distance along the shafts ; 
the upper tail coverts, which are much lengthened, are of aduller brown than 
the back, they have a greenish gloss, and are margined with dull gray ; the 
tail feathers are much the same in color as the back, and are narrowly edged 
on both webs with very pale rufous; the tail underneath is of a clear grayish 
ash, with the shafts of the feathers white, and the edges of the feathers 
narrowly marked with whitish; quill feathers brown, with their shafts white 
underneath, and the inner webs marked with white at the base; a postocu- 
lar stripe of light rufous extends to the hind neck; ear coverts dark brown ; 
sides of the neck, throat and upper part of the breast rufous, paler on the 
throat and deeper in color on the breast, on the latter some of the feathers 
have their edges narrowly marked with black; the color of the breast con- 
nects with the rufous stripe running back from the eye ; the remaining under 
parts with the under tail coverts, white; the greater part of the upper man- 
dible is black, the edges together with the under mandible being yellow; 
tarsi and toes brown, soles of the feet yellow. 

Length (skin) 103 in. ; wing 6; tail 64; tarsi 1}; bill 3. 

Habitat.—Guatemala. Obtained from Dr. C. H. Van Patten, who had no 
knowledge concerning it, except that it came from a high mountain region. 

Remarks.—This species is much smaller and of a more delicate form than 
D., phasianellus, Max. (D. mexicanus, Bp.), and is quite different in coloration, 
that having the crown and crest dark cinnamon, the wing coverts conspicu- 
ously edged with whitish, the postocular stripe nearly white and the throat 
and upper breast spotted and streaked with black; the feet in the new 
species are much weaker. 
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5. ARAMIDES ALBIVENTRIS. 

Occiput and part of hind neck brownish cinnamon; chin and throat 
whitish ; fore part of the head and crown, with the neck behind and in front 
of a clear bluish gray ; back and wings greenish olive; rump, tail, flanks, 
abdomen and under tail coverts black; thighs smoky black; quills bright 
reddish cinnamon; under wing coverts dull pale cinnamon, with blackish 
bars ; breast pale cinnamon, this color extending round partly on the back; 
the elongated feathers of the breast, which extend down the sides of the 
abdomen are white, and form a conspicuous broad mark in shape of the letter 
U inverted, which contrasts strikingly with the reddish and black colors 
above and below it; the bill is orange as far as the nostrils and pale greenish 
yellow at the end; the legs appear to have been light vermillion. 

Length about 21 in.; wing 7}; tail 2}; bare part of tibial; tarsi 3; 
bill 25. 

Habitat.—-British Honduras. 

Remarks.—t have had the above described specimen for some time, and 
considered it to be a new species, but delayed publishing it. I have recently 
obtained anotker precisely like it, that came from Guatemala. 

It differs"from A. Cayennensis,Gm., in the breast being of a pale instead 
of a deep cinnamon red, and in having the white mark on the abdomen. 


Additional Note on the ‘‘CHINCH-BUG.” 
BY HENRY SHIMER, M. D. 


The ‘“Chinch-bug” has entirely disappeared from this region, so far as I 
have been able to observe. I have made diligent search since spring, with 
the object of obtaining a few living specimens, but up to this time have not 
succeeded in finding a single specimen. I am convinced that the efficient 
cause of their entire destruction exists in the continuation of the epidemic 
among them. Their overthrow is a cause of great rejoicing among the farmers. 
And once more, as of yore, they have realized a bountiful wheat harvest. I 
have but one thing to regret in their annihilation ; I neglected to obtain a 
good supply of specimens, while they might have been secured by the wagon 
load. 

Mt. Carroll, Til., Sept. 16, 1867. 


Prof. Cope gave an account of the extinct reptiles which approached the 
birds. He said that this approximation appeared to be at two points. The 
first by the Pterosauria, to which the modified bird Archaeopteryx presented 
points of affinity. The second, and one not less striking, is by the Dinosauria 
of the orders Goniopoda and Symphypoda. He showed the essential differences 
between the ordinary Dinosauria and the birds to consist in the distinct tarsal 
bones in two series, the anteriorly directed pubes, and the presence of teeth, 
of the first class. In the genus Lelaps Cope, type of the Goniopoda, the prox- 
imal series of tarsal bones was principally represented by one large astraga- 
loid piece which had a very extensive motion on those of the second series. 
This was immovably bound to, and embraced, the tibia, and was perhaps con- 
tinuous with the fibula, much resembling the structure of the foot of the chick 
of the ninth day, as given by Gegenbaur. The zygomatic arch was of a very 
light description. He was convinced that the most bird-like of the tracks of 
the Connecticut sandstone were made by a nearly allied genus, the Bathyg- 
nathus Leidy. These creatures, no doubt, assumed a more or less erect po- 
sition, and the weight of the viscera, ete., was supported by the slender and 
dense pubic bones, which were to some extent analogous to the marsupial 
bones of Implacental Mammalia, though probably not homologous with them. 

He said he was satisfied that the so-called clavicles of Iguanodon and other 
Dinosauria were pubes, having a position similar to those of the Crocodilia. 
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Also that a species of Lelaps had been observed in France, by Cuvier, which 
was different from the L. aquilunguis, and which he proposed should be 
called Lelaps gallicus. 

Compsognathus Wagner, type of the Symphypoda, expressed the characters 
of the latter in the entire union of the tibia and fibula with the first series of” 
tarsal bones, a feature formerly supposed to belong to the class Aves alone, 
until pointed out by Gegenbaur. This genus also offered an approach to the 
birds in the transverse direction of the pubes, (unless this be due to distortion 
in the specimen figured by Wagner,) their position being intermediate between 
the position in most reptiles and in birds. Other bird-like features were the 
great number and elongation of the vertebre of the neck, and the very light 
construction of the arches and other bones of the head. 

He thought the penguin, with its separated metatarsals, formed an approach 
on the side of the birds, but whether the closest approximation to the Sym- 
phypoda should be looked for here or among the long-tailed Ratite (ostrich, 
etc.,) he was unable to indicate. 


The following reports of the Curators, Librarian and Recording See- 
retary were read : 


REPORT OF THE CURATORS. 


The Curators, in the presentation of their usual Annual Report, take pleas- 
ure in announcing to the members of the Academy that its Museum is 
throughout in a fair state of preservation, and during the last year has con- 
tinued to increase, through the interest and liberality of the lovers of natural 
history. ‘Through the same qualities we have been provided with a large 
amount of means, upwards of $10,000, towards the purchase of ground and 
the erection of a more capacious building to accommodate the Museum. 
However, even after sufficient means are procured for the completion of this 
object, it is not enough for the interests of the Academy and Science that we 
should stop here. The Museum has now acquired such giant proportions 
that voluutary labor can no longer be depended upon for the arrangement of 
the cabinet ; indeed, the Museum in its present unarranged and often confused 
condition, loses the greater part of its value to students. The time has 
arrived when itis highly important that means should be obtained to em- 
ploy a Curator and competent assistants whose duty it shall be to classify, 
arrange, and label the collection and maintain it in perfect order. 

The Museum of the Academy has become one of the most attractive places 
of visit in our city, and with its collections properly arranged and labelled 
will become a great school of popular instruction. During the past year, 
though open only, as usual, two half days weekly, it was visited by 51,520 
persons. 

If our city government appreciated the importance of the Academy as a 
school of instruction to the people, it could not hesitate to aid it in its object, 
by appropriating for its use, as has been repeatedly suggested, one of the 
public squares at Broad and Market Streets. 

The following account exhibits the contributions to the Museum in its 
various departments during the year. 

Mammals.—Fifteen specimens were presented by Dr. J. H. Slack, Dr. H. B. 
Butcher, U. S. A., S. Powel, Rev. Alden Grant, Mr. Reeves, Joseph E. Shaw, 
G. J. Durham, O. Biddle, W. S. Vaux, and E. D. Cope. 

Birds.—One hundred and ninety-one from Alaska and Hudson Bay Terri- 
tory, were presented by the Smithsonian Institution; 67 from Texas, by Dr. 
H. B. Butcher, U. S. A., and 4% species of birds, nests and eggs, were pre- 
sented by Dr. William Zaremba, Dr. V. B. Hubbard, U. 8. A., Rev. Alden 
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Grout, Dr. George Smith, Mrs. Horace Fassitt, Capt. Thomas Clarkson, Mr. G. 
J. Durham, and Mr. W. §S. Vaux. 


Reptiles.--At different times Prof. E. D. Cope presented collections compris- 
ing together many species ; and other collections were presented by Dr. 
George H. Horn, Mr. W.S. Vaux and Prof. M. Miles. Seven species were 
presented by Capt. R. B. Ely, Rev. E. R. Beadle, Mr. Robert Swift, Dr. C. W. 
Zaremba and Dr. E. J. Lewis. 


Fishes.—Many species, fresh water and marine, were presented at different 
times by Prof. E. D. Cope, and a small collection from Surinam was presented 
by the Smithsonian Institution. Seven species were presented by Dr. G. H. 
Horn, Mr. E. Homan, Col. W. H. Yeaton, Dr. S. Ashhurst, Dr. Slack and Mr. 
J. D. Sergeant. 


Mollusks.—Above all other departments of the Museum of the Academy, 
the conchological cabinet has been greatly enriched the past year. Mr. George 
W. Tryon, Jr., has deposited his collection of upwards 10,000 species, in ad- 
dition to 100 jars of alcoholic specimens, mainly naked mollusks. Through 
this extensive addition the conchological collection of the Academy has be- 
come one of the largest in the world. Through the activity of the Concho- 
logical section of the Academy during the year, our cabinet has also received 
many available additions, for the details of which we refer to the report of the 
Conservator of that Section. 

Articulates.—Small collections of crustacea, and a few specimens of insects, 
&e., were presented by Capt. Ely, Wm. M. Gabb, J. R. Thompson, E. R. 
Beadle, F. Guckert, Dr. G. R. McCoy, and R. Frazer. 

Radiates —Small collections were received from Robert Swift and W. M. 
Gabb, and specimens were presented by A. Black, A. C. Kline, J. Cassin, J. 
Harrod, and 8. Powel. 

Fossils.—Prof. E. D. Cope presented a valuable collection of remains of an 
extinct whale, Eschrichtius cephalus, a Basilosaurus, B. atlanticus, a new 
B. mento, and a number of rays, from the miocene formation of Maryland. 
Drs. Francis and Samuel Ashhurst also presented several collections com- 
prising many fragments of bones of saurians, chelonians, and fishes, from 
the green sand of New Jersey. Dr. LeConte presented collections of remains 
of fishes, shells, and plants from the cretaceous and other formations of Kan- 
sas and New Mexico. Mr. William Brown, through William M. Gabb, pre- 
sented a fine specimen consisting of the greater part of the skull of the great 
extinct Bison antiquus, from San Francisco, Cal., and Dr. Geo. H. Horn pre- 
sented remains of an extinct horse, from California. Small collections of 
fossils and specimens were also presented by T. A. Conrad, Dr. 8. B. Howell, 
Dr. N. M. Glatfelder, Dr. I. Hays, James W. Carson, W. H. Stevens, J. Krider, 
W.S. Vaux, P. W. Sheafer, Dr. G. W. Hall, and Charles E. Smith. 

Minerals.—Fifty-nine specimens were presented by I. Lea, W. 8. Vaux, 8. 
F. Peck, Rev. E. R. Beadle, W. H. Boyer, the Resolute Mining Co., B. A. 
Hoopes, Dr. J. L. LeConte, Dr. W. 8. W. Ruschenberger, Wm. L. Mactier, 
Joseph Harrod, A. R. Leeds, A. C. Kline, Dr. G. Lincecum and E. J. Houdon. 


Botany.—A collection of Australian plants was presented by Prof. Asa 
Gray, and collections of plants were presented by the Rev. Mr. Reeve and by 
Mrs. Carolina A. Hiester. Miscellaneous botanical specimens were presented 
by E. D. Kennedy, A. D. Jessup, Wm. M. Gabb, Joseph Harrod, T. Meehan 
and Miss Helen Blythe. 

Comparative Anatomy.—Wwm. M. Gabb presented eight skulls of California 
Indians, besides two other skulls. Fifteen skulls of mammals were presented 
by R. Swift, E. D. Cope and W. 8. Vaux; and six miscellaneous anatomical 
specimens were presented by R. Swift, L. H. Deal, W. Taggart, and S. B. 
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Miscellaneous. —Dr. G. Lincecum presented 36 jars of zoological specimens 
from Texas ; Mr. Cope presented a collection of Indian relics; and an antique 
copper hammer from Lake Superior was presented by 8. F. Peck. Miscella- 
neous specimens were presented by Jos. M. Valdespino, Dr. Shippen, J. R. 
Thompson, F. Dick, Dr. John C. Spear, U.S. A., I’. Coxe, J. G@. McClenahan, 
J. Cassin, H. Allen and S. B. Howell. 

Respectfully submitted by 
JOSEPH LEIDY, 
Chairman of the Curators. 


REPORT OF THE LIBRARIAN. 


The Librarian most respectfully reports that the number of donations to the 
Library from January to December, 1867, inclusive, is 1681. 


Of these-therovwere Volum oases seccedecevescccecceotureocsencs ieecss «x Obes 380 
PAMpPH StS sedssese kedowecttia sae saee -seeaedoes oilers 1295 
PEEG) 0 jaa esab6 OCONEE ED COOCE ACSC Se CaOG MOTOS DOES ocogs 6 
Total....... =6.cuQO0Sico | HeconSoacasuasasanceRSneCese Aoodos Teck 1681 
As follows: 
HOMO Spesesacwcnsace SI PseESTA REG cece Races oN s sseves, sanceassnsee eiy hecedes ats 28 
TAT LOS penseasan lowteuebensset: PG ap ECQO Cones BeBSKBOND SOnECOEOOISD Hoe CBastn coonEasS™ 418 
WEG A OSs coven occte da dae's oddetaceos cade) leave sek sigs cies ceinlecas’es ociesocecs gains ceed-te 1207 
IDRC BEET EROS en 6ae-— go scececonab:. cocebs aco dAonsea-nSessesse0s Sacacaotuoscs 22 
INVATDS! Goa shee cote Stecae OSOdD EBELEO OC REOOOED LHOSOSSSOUROSES Banocesenode aakonbOds cos 6 
MO Gal eosceiescsrscsecseloncse cas sncsctersensaseunnes iecaseeeer ects 1681 
These were derived from the following sources : 
Kditors........ nieoadeecOnthscscco266, Ha0HE 157 And were divided as follows: 
PAUHOUS esses deccevace=weneces soccosesce 209 Anatomy and Physiology. ....... 13 
SITOITGEE cacdado Seon pacnEoce su eoae Saas 629) Biblio graph Ve-se.snee -ciecers-ise sos 8-1 14 
PaOray Ua Gace scenes teice one) eee ose ZU Botaniyec-cccacesseneiess SSonce BEeebecca 3 
WVAISON FEN tess. hoc cao cespeceestenss yg LG OME ham 1S Gigysac. ccgeeeteacecesccdsmaragss il 
GeoleWie Lry On, IPsec... Bae (seen D0 Se CONCHOlOE Vienceescasteess (se=-) at oem ents 328 
LPT SGT ISR Gocccenaqaasnse-coscas ORO tou LBN@LEN@IiyeA/encoas socheco ad CCOSEREOOCEE 45 
Minister of Public Works, France 7 General Natural History............ 53 
Dra sosemeldyis..eescereeeocs «cores AVG OOlOMiy:sccsctsseeesceccoencesosmesest < 103 
Sar er alg emanbar..-c.mse teas ccaeec fim lelmilntholo gyi... -ccssads-rscesesics se se 6 
Je GeWiy We EMrOW.Se-sstesmcscneoecescecs WAST petrology le. -eecss scsea enlace dist xc 4 
ART OH eC AGAMS ie. cccccthes cheese ce. DOmICH Ey OLOGiyo meee ness tooseeseeecemitat= 8 
Hon. Secretary of the Navy...... 1 Bloat cosocoet oStocancce ccna Bon oe eee 959 
Wits WAU. soc cece dec cemeec-oee <n. TUPI yg ERTL ean ncacsosachdd sacoonccoce 3 
Treasury Department......... aonb en MeN BEG OD Yio tac eaclehisncclaces's dances e's 5 
Wa S3 Coast, Surveys: <r-c-cs--+-~<6 TIO GT) Bere Gehe dobre cbetaask! coeckin: 19 
Smithsonian Institution...........- 6 Mineralogy ........ .... Batnceasce: edi) 
Geological Survey of India........ te Ornitholop-y.-.----ent +e Wiss eddaes 33 
Hon. Leonard Myers. ....-. sss.s6 i PhiysicaliSclencescrs..,-0s-t secs ssene 21 
Hon. Chas. Summer.............-00+ It WsenalvaArtsi veey.. a ces. ere 1 
Mrs. Lucy W. Say.....-.erescsseeeee 1 Voyages and Travels............... 12 
Chas. EB. Smith... cicsc. oc ccceces coven 1 = 
Surgeon General U. 5. A .... «.. 2 Total Ans f.258h. Ra 1681 
GUAM: steve encscecrtenedestonseet 1681 


One hundred and sixty volumes and two hundred and thirty three pamph- 
lets were presented through the Conchological Section of the Academy. 


All of which is respectfully submitted. 
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REPORT OF THE RECORDING SECRETARY. 


During the year ending November 30th, 1867, there have been elected one 
hundred and eleven members and sixty-six correspondents. 

The death of the following members and correspondents have been an- 
nounced : 

Ten members—namely: Mr. Edward F. Sanderson, Mr. Robett Kennicott, 
Mr. William Norris, Prof. Alex. D. Bache, Washington Sherman, M. D., C. 
W. Pennock, M. D., Mr. Samuel C. Morton, Miss Margaretta H. Morris, "Mr. 
Jacob Pierce, Mr. Richard M. Marshall ; 

Nine correspondents —namely: Rev. ‘Stephen Elliott, Geo. W. eateries 
haugh, Dr. Brackenridge Clemens, Prince Maximilian Zu Wied, Dr. Geo. Jager, 
Dr. C. M. Diesing, Prof. Farraday, Dr. Zimmerman, Rev. Dr. C. Dewey. 

Three members have resigned. 

The number of papers contributed and ordered to be printed in the Proceed- 
ings and Journal during the year has been thirty-six, as follows : 

In the Proceedings thirty-three ; namely— 


Aubrey HiySmith<.coss.) es-.sseseoree 1| G. C. Lincecum, M.D....... tesa rete i 
Thomas *Mechan)..-.<-ss-see---s-aee eee Al J. His Slack, M.D 22-7. 3.-...>mnccn tena 1 
Ei. Dio Cope. s-ccewthec sce nssevcenececsneseck DleoCS Wood, vine ygiMAD 5. <-sseccsessoee oman 
Isaac Leas o.s20.5: ccccecscacsscestesecesse Qi John Cassin :.2.2 << .10covceerdose eee eatece 4 
Henry Shimer; MoD ie cc scccns<eeae A\PAliphonso) WiGGdiseceaacc-se.-asenectaaene 1 
Jacob sBuMnis\a--ecccrnoas eee, oot L\(Geo. IN. dhawrences.--.-s0c. acs neseeeee 1 
Di Ges MD Ofitirerecetenctcnaaehrcleolesestnee Li Eliott. Comes, MaDe... 22... aaceeecceers 1 
Richard Hiliiecccresss-scrscanesee tenses 1| John L.. Le Conte, M-.D..........-:.022. 4 
Geo. HH. Horny Me) pees Reanteneuae 2 
In the Journal three ; namely— 
EK. D. Cope...... Sissel Sado awioclesfoswavesmunayen aise s Salen ore navale reeds -amoiewste 3 


All of enue is respectfully submitted. 
S. B. Howe, Recording Secretary. 


The following reports were read from the Conchological Section : 


REPORTS OF THE CONCHOLOGICAL SECTION. 


REPORT OF THE SECRETARY. 


The Conchological Section of the Academy of Natural Sciences would beg 
leave to report— 

That the Section was organized by the election of officers, Dee. 6th, 1866. 
Six members and seventy-three correspondents have been elected during the 
year. Two members have resigned, and one correspondent has died. Meet- 
ings have been regularly held on the evening of the first Thursday of each 
month. Correspondence has been opened with scientific gentlemen in this 
country and abroad, as will be seen by the Secretary’s report. 

A number of articles on scientific subjects have been published, as well as 
consecutive numbers of the ‘‘ American Journal of Conchology,’’ and the 
‘* Monograph of Terrestrial Mollusca.”’ 

Donations to the library have been numerous, as noticed in report of the 
Librarian. 

Additions to the collection during the year have been beyond all precedent 
in the number and value of specimens, as may be seen by the Conservator’s 
report. 

ti conclusion, we venture to express the hope that, under the fostering care 
of the Academy, this Section may prove an efficient arm of the service, in 
carrying on the work which this noble institution is destined to accomplish 
for true science and the diffusion of knowledge. 

E. R. BEApLE, Secretary. 


[ Dec. 


NATURAL SCIENCES OF PHILADELPHIA. 


239 


REPORT OF THE CORRESPONDING SECRETARY. 
Letters have been addressed to the following gentlemen, announcing their 


election as correspondents : 


Prof. Louis Agassiz, Cambridge, Mass. 

John G. Anthony, Cambridge, Mass. 

Geo. French Angas, Australia. 

Henry Adams, London. 

Arthur Adams, London. 

Thos. Bland, New York. 

H. Benson, Cheltenham, England. 

J. R. Bourguignat, Paris. 

Dr. August Baudon, Bauvais, France. 

Luigi Benoit, Messina, Sicily. 

Hon. L. E. Chittenden, New York. 

Dr. P. L. Carpenter, Montreal, C. W. 

Col. F. F. Cavada, Tr. de Cuba. 

M. H. Crosse, Paris. 

Dr. J. C. Chenu, Paris. 

Hon. Edward Chitty, Jamaica. 

Fredk. Calliaud, Nantes, France. 

Dr. J. C. Cooper, San Francisco. 

Dr: J. (C.-Cox, N.S. W. 

M. G. P. Deshayes, Paris. 

Prof. Wm. Dunker, Marburg, Hesse. 

William H. De Camp, M.D., Grand 
Rapids, Mich. 

Henri Drouet, Troyes, France. 

Dr. Paul Fischer, Paris. 

Prof. Theo. Gill, Washington, D. C. 

Wm. M. Gabb, San Francisco. 

Prof, J. E. Gray, London. 

J. B. Gassies, Bordeaux, France. 

Dr. J. Gundlach, Havana, Cuba. 

Prof. James Hall, Albany, N. Y. 

Prof. F. 5. Holmes, Charleston, 8. C. 

Alpheus Hyatt, Salem, Mass. 

Sylvester Hanley, Middlesex, Eng. 

J. Gonzales Hidalgo, Madrid, Spain. 

SiGaday.pMDs, Rye Ne, Ye 

J. Gwyn Jettryes, London. 

J. P. Kirtiand, M.D., Cleveland, O. 

Frederick Krauss, Stuttgard. 


Dr. H. C. Kuster, Cassel. 

James Lewis, M.D., Mohawk, N.Y. 

Prof. Albert Mousson, Zurich, Sw. 

Edward F. Morse, Salem, Mass. 

Prof. F. B. Meek, Washington, D. C. 

R. P. Montrouzier, New Caledonia. 

Arthur Morelet, Dijon, France. 

Prof. O. A. L. Moreh, Copenhagen. 

Jules Mabille, Dinan, France. 

Wesley Newcomb, M. D., Oakland, 
California. 

Temple Prime, New York. 

Patricio Maria Paz, Madrid, Spain. 

Dr. Louis Pfeiffer, Cassel. 

Prof. F. Poey, Havana, Cuba. 

Baron de Castello de Paiva, Lisbon. 

Dr. R. A. Philippi, Santiago, Cuba. 

M. C. Recluz, Paris. 

Wm. D. Stimpson, M.D., Chicago. 

KE. R. Showalter, M. D., Uniontown, 
Alabama. 

Prof. G. B. Sowerby, London. 

Prof. D. 5. Sheldon, Davenport, Iowa. 

Petit de la Saussaye, Paris. 

R. E. C. Stearns, San Francisco. 

Abbe Joseph Stabille, Milan. 

M. Souverbie, Bordeaux, France. 

J. H. Thompson, New Bedford, Mass. 

Prof. F. H. Troschell, Bonn, Prussia. 

A. P. Turver, Lyons, France. 

Professor George Ritter von Fraunfeld, 
Vienna. 

Prof. P. J. Van Beneden, Bruxelles, B. 

Prof. Van Mohrenstein, Vienna. 

Dr. Levi Vaillant, Paris. 

Prof. Van den Busch, Bremen. 

J. R. Willis, Halifax. 

Alex. Winchell, Ann Arbor, Mich. 


Letters have also been written to the following gentlemen: 
April 22d, 1867.—W. T. Blanford, Calcutta, proposing an exchange of pub- 


lications and specimens ; 
Dr. Paladilhe, Montpelier, France ; 


Jules Mabille, Paris; proposing exchanges. 
May Tih.—D. Rafael Arango, Cuba, proposing an exchange of specimens. 
Sept. 11th.—Hon. L. E. Chittenden, New York, accepting proposals to send 


shells. 


Sept. 19th.—Sylvester Hanley, accepting proposals for an exchange ; 
W. T. Blandford, Calcutta, accepting proposals for an exchange, 


Letters have been received from the following gentlemen, accepting of their 


election as correspondents : 


May 9th.—D. 8. Sheldon, Davenport, Lowa. 
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May 111h.—James Lewis, M. D., Mohawk, N. Y.; Wm. Stimpson, M. D., 
Chicago. 

May 15th.—E. R. Showalter, M.D., Alabama. 

May 18th.—J. G. Anthony, Cambridge, Mass. 

May 23d.—Temple Prime, New York. 

May 29th.—J. C. Jay, M.D., Rye, N. Y.; F. C. Morse, Salem, Mass. 

June 1st.—Thomas Bland, New York. 

June 28th.—Alexander Winchell, Michigan. 

July 12th.—Prof. Theodore Gill, Washington, D. C. 

July 31st.—Col. F. F. Cavada, Cuba. 

Aug. 12th.—Prof. F. B. Meek, Washington, D. C. 

Letters have been received from the following gentlemen, offering to send 
shells or exchange specimens : 


1867. Sept, 4th.—Hon. L. E, Chittenden, New York; Sylvester Hanley, 
Middlesex, England. 


Sept. 5th.—Prof. J. E. Gray, British Museum ; W. T. Blanford, Calcutta. 
All of which is respectfully submitted. E. R. BEADLE, 
Dec. 5, 1867. Corres. Sec’y. 


REPORT OF THE CONSERVATOR. 


The Conservator of the Conchological Section respectfully reports that the 
Conchological cabinet has been increased during the year by the following 
donations and purchases: 

Geo. W. Tryon, Jr., presented six specimens of shells exhibiting internal 

structure; Magilis antiquus from the Red Sea; Helix Parkerii; ninety-five 
species selected from the Poulson Collection, and about two hundred addi- 
tional duplicate species from the same collection; four specimens of Cephalo- 
pods, in spirits, and forty-eight species, numerous specimens of Australian 
shells, together with a collection of Cephalopods and other naked mollusks in 
spirits. 
TOne hundred and eighty-four species of marine shells from Italy were re- 
ceived from Sylvanus Hanley; one hundred and fifty-six species, three thou- 
sand nine hundred specimens of Unionide and Melania chiefly from Alabama, 
from E. R. Showalter, M.D.; types of sixty-four species of Polynesian shells, 
described by W. H. Pease, were received from their describer. One hundred 
and six species, numerous specimens of shells from Canary Islands, Green- 
land, Arabia and Chili were presented by O. A. L. Morch. 

S. S. Haldeman presented his type specimens of the genera Limnea, Pla- 
norbis and Physa. 

One hundred and four species of American terrestrial and fluviatile shells 
were received from E. Hall; one hundred and twenty-two species, numerous 
specimens of Polynesian shells from Dr. J. C. Cox; ninety-one species*of 
shells from Australia, South America, Palestine, &c., from W. P. Wilstach. 
One hundred and forty species, numerous specimens of land and fresh-water 
shells, were presented by Aug. Brot, M.D., of Geneva. 

Rev. E. R. Beadle presented a specimen of Navea Newcombii, a perforating 
Haliotus, from Lower California, three species of Cuban shells, and two spe- 
cimens of Pinna squamosa, from the Mediterranean Sea, Mactra lateralis, 
Say, Voluta Turneri, a large collection of Solens, Mactre, &c., and five species 
of terrestrial shells from Syria and Java, 

Thirty-one species, numerous specimens of Cuban land shells were received 
from Col. F. F. Cavada. 

Collections were also presented by G. A. Lathrop, A. O. Currier, J. R. Wil- 
lis, C. F. Parker, F. H. Aldrich, Wm. M. Gabb, Dr. Jos. Leidy, F. A. Ran- 
dall, E. D. Cope, John Ford and Andrew J. Bennett. 

Sixty-three species, numerous specimens, were received from Dr. E, W. 
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Hubbard, John Krider, J. E. Eshleman, S. R. Roberts, Dr. H. C. Wood, Jr., 
Isaac Lea, Geo. Scarborough, W. D. Hartman, M.D., Geo. H. Horn, M.D., John 
Cassin, Thos. Bland, Wesley Newcomb, Wm. S. Vaux, R. E. C. Stearns, Miss 
Anna Abbott, J. L. Julius, J. H. Redfield, Dr. James Lewis, and Jacob Ennis. 

Types of Rafinesque’s Unios, with the original labels in his handwriting, 
were obtained by purchase from the collection of the late Chas. A. Poulsor. 

In addition to the above, the magnificent collection of over one hundred 
thousand specimens of ten thousand species, deposited by Mr. Geo. W. 
Tryon, Jr., has been received and incorporated with the main collection, 
making our cabinet richer than any other in the world in specimens, and 
the richest in species with one exception, that of the British Museum. 

A collection of one hundred and eight species of American shells has been 
sent to Dr. J. C. Cox, of Sydney, Australia, in exchange for Polynesian 
shells, received from him. A similar collection has been sent to M. Luigi 
Benoit, of Sicily, and a smaller one to M. Spiridione Brusina. 

The various collections received during the year have been arranged, 
labelled and deposited in their proper places in the cabinet by Messrs. 
Geo. W. Tryon, Jr., Chas. F. Parker, S. R. Boberts and others, who have 
devoted much time and labor to the work. The proper systematic arrange- 
ment has been somewhat interfered with in consequence of the very limited 
accommodation afforded our magnificent collection in our present building, 
nor can any remedy for this inconvenience be at present suggested. 

Dr. 5S. B. Howell has kindly undertaken the arrangement of our alcoholic 
collection, and has made considerable progress therein. 

Opportunity having offered to acquire a portion of the collection of shells 
belonging to the late Hugh Cuming, of London, which portion consists of 
about one thousand species not yet in our museum, a subscription list was 
opened, and our appeal having been answered encouragingly, the shells 
were ordered, and some of them are now on their way to the Academy. 

Although the Conchological Section of the Academy has been in exist- 
ence but little over a year, yet an observation of its present condition can- 
not, we believe, fail to be gratifying to all interested in the science for the 
encouragement of which it was instituted. Whilst the augmentation of the 
collection during that time has been beyond all precedent, a reference to the 
list of our contributors will prove that the interest taken in the department 
is not confined to our members alone, but is manifested by others who are 
not so intimately connected with us, both at home and abroad. 

In conclusion, we beg leave to congra'ulate those present that, through their 
instrumentality, the interest heretofore manifested in our science has been 
greatly increased, and to hope that their efforts may be still farther success- 
ful in the future in gaining for Conchology that prominent position among 
the Natural Sciences which it so well deserves. 

Respectfully submitted by 
JOSEPH LEIDY, Conservator. 


LIBRARIAN’S REPORT. 


There have been presented during the past year to the Conchological Sec- 
tion of the Academy of Natural Sciences, 140 volumes, and 298 periodicals, 
Pamphlets, &. Of these works, 195 are from Authors, 12 from Editors, 14 
from Societies, 12 from Smithsonian Institution, 5 from Publication Commit-. 
tee of Conchological Section of the Academy of Natural Sciences, and 140 
bound volumes, and 60 pamphlets, &c., from G. W. Tryon, Jr. 

In addition to the above there have been presented to the Academy of 
Natural Sciences, 21 volumes, pamphlets, &c., on Conchological subjects. 

Respectfully submitted. 
C. F. PARKER, 
Librarian. ° 
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The election of officers for the ensuing year was held in accordance 
with the By-Laws, with the following result : 


PRCRACKE nes ates x rinioplaetet Bu sete aes merous ees Tsaac Hays, M.D. 
Wite- Prest@ents ons vax ceastiract smo sbidaneeasnsese Wm. S. Vaux, 

John Cassin. 
Corresponding Secretary ....cerccseeceeveeees Harrison Allen, M.D. 
Recording Scenetaraics stone sateen treks oe: Samuel B. Howell, M.D. 
TT COSUT-ER ie caae teem eeic aeeeaae ie ee meee ae a Wm. C. Henszey. 
TAG TON cette be nace een an seers Edward J. Nolan, M.D. 
OURGTOTS dence ten e eer oney see tne eee tere Jos. Leidy M.D. 

Ww. S. Vaux, 


John Cassin, 
Edw. D, Cope. 


Aid fone ee rase Mamnpaaen testes ribsteislereane Jos. Jeanes, 
Ww. 8. Vaux, 
Aubrey H. Smith. 
Publication Committee ......0ccccceceeeeeenes Jos. Leidy, M.D., 


Wm. S. Vaux, 
Robert Bridges, M.D. 
John Cassin, 
Geo. W. Tryon, Jr. 
The following were elected members: 
J. Ronaldson Magee, Horace Magee, Isaac S. Waterman, A. J. Antelo, 
Wm. G. Moorhead, Richard K. Betts, George W. Brown, M.D., 


Henry R. Silliman, M.D., U.S.A., Edwin Sheppard, Jos. Willcox and 
Josiah W. Leeds. 
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ELECTIONS FOR 1867. 


The following persons were elected Members—viz. : 

Jan. 29.—J. E. Farnum, W. H. Stevens, Edw. B. Edwards, Jas. Levick, 
M.D., Chas. Gibbons, John B. Austin, Wm. 8S. Baird, Edwin Greble, Walter 
B. Smith, Wilson M. Jenkins, C. J. Haseltine. 


Feb. 26.—Evans Randolph, Francis R. Cope, Joseph Patterson. Richard M. 
Marshall, Benjamin Marshall. John Livezey, Chas. H. Borie, Thos. P. Cope, 
Miss R. A. Cope, Mrs. E. H. Vaux, Jos. 8. Lovering, Jr., Saml. P. Carpenter, 
Richard R. Robb, Wm. Hacker, Stephen Colwell, Miss Ann Haines, Miss Jane 
R. Haines, F. L. Bodine, Horace M. Bellows, M. D., John G. Stetler, M. D., 
Wm. Procter, Jr., Anthony Heger, M.D., U.S.A. 

March 26.—Samuel Ashhurst, M.D., Francis Ashhurst, M.D., Rev. J. L. 
Beman, Chas. Smith, Thomas Earp, Charles Taylor, Moro Phillips, Samuel 
Welsh, Lewis Cooper, Benj. B. Comegys, S. C. Morton, Mrs. E. P. Long, 
Miss Bohlen. 

April 30.—Wm. Hay, Jas. H. Little, Beaveau Borie, J. Ross Snowden, Wm. 
W. Keen, Jr., M.D., Edw. J. Nolan, M.D., Chas. Magarge, Chas. 8. Coxe, I, 
V. Williamson, Matthew Baird, Chas. Wheeler, Robert H. Gratz, Adolph E. 
Borie, H. Pratt McKean, George F. Tyler, Wistar Morris, Jos. F. Page, Israel 
Morris, A. Campbell, Thos. A. Scott, H. H. Houston, Chas. Spencer, Gustavus 
S. Benson, Wm. A. Blanchard. 

May 28.—Asa Whitney, Geo. Whitney, Jno. R. Whitney, E. W. Clark, Clarence 
H. Clark, Frank H. Clark, Theo. H. Morris, O. N. Beach, Jas. N. Whelen, Wm. 
A. Whelen, Alexander Whilldin, Orlando Crease, Andrew I. Sloan, D. Murray 
Cheston, M.D., Edw. C. Knight, C. P. Bayard, Jay Cooke, A. J. Drexel, Jas. A. 
Wright, John T. Taitt, Jr., John Baird, Thos. Clyde. John B. Trevor, Thomas 
Potter, Frank Haseltine, Clarence S. Bement, Danl. H. Rockhill, Franklin S$. 
Wilson, Rey. J. C. Ralston, Wm. R. White. 

June 25.—S. Morris Waln, B. Hammit, 


July 30.—Henry C. Gibson, Andrew M. Moore, John Gibson, T. Brantly 
Langdon. 

Aug. 27.—James K. Tyson, M.D., Wm. Pepper, M.D., Geo. Pepper, M.D, 
Horace Binney Hare, M.D , Elias D. Kennedy. 

Sept. 24.—A. G. Hinkle, M.D., Chas. H. Thomas, M.D. 

Oct. 29.—Chas. W. Matthews. 

Nov. 26.—Edw. R. Murphy, Lloyd P. Smith, F. A. Hassler, M.D., G. Y. 
Shoemaker, Matthew Newkirk. 

Dec. 31.—J. Ronaldson Magee, Horace Magee, Isaac S. Waterman, A. J. 
Antelo, Wm. G. Moorhead, Richard K. Betts, Geo W. Brown, M.D., Henry R. 
Silliman, M.D., U.S.A., Edwin Sheppard, Jos. Willcox, Josiah W. Leeds. 


The following were elected Correspondents—viz. : 

Jan. 25.—Prof. O. C. Marsh, of New Haven, Conn. ; Prof. Wm. H. Brewer, 
of New Haven, Conn. 

March 26.—John R. Willis, of Halifax, N.S. ; Gideon Lincecum, of Long 
Point, Texas; Samuel H. Scudder, M.D., of Boston; Hon. Geo. P. Marsh, of 
Florence, Italy. 

April 30.—Col. Frederick F. Cavada, U. 8. Consul at Trinidad de Cuba; 
Eugene Gaussoin, Ph.D., of Baltimore, Md.; Alpheus Hyatt, of Salem, Mass.; 
F, W. Putnam, of Salem, Mass. 
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May 28.—E. E. Adams, D.D.; D. Antonio Raimondi, M.D., of Lima, Peru ; 
i a Winchell, of Ann Arbor, Mich. ; Henry Pleasants, of Pottsville, 

epn. 

June 25.—C. William Zaremba, of St. Joseph’s, Mich. ; H. E. Dresser, of 
London ; M. H. Crosse, of Paris; Paul Fischer, M.D., of Paris; M. J. R. 
Bourguignat, of Paris; R. P. Montrouzier, of New Caledonia; George French 
Angas, of Port Jackson, Australia; Henry Adams and Arthur Adams, of Lon- 
don; J. C. Chenu, M.D., of Paris; Hon Edw. Chitty, of Kingston, Jamaica ; 
J. B. Gassies, of Bordeaux ; Sylvanus Hanley, of London; J. Gwynn Jeffreys, 
of London ; Dr. H. C. Ktster, of Cassel; Arthur Morelet, of Dijon; Dr. Louis 
Pfeiffer, of Cassel; Prof. 0. A. L. Morch, of Copenhagen ; Prof. F. H. Troschel, 
of Bonn, Prussia; G. S. von Mohrenstern,, of Vienna; Frederick Cailliaud, of 
Nantes; A, P. Terver, of Lyons; Petit de la Saussaye, of Paris; Wesley New- 
comb, M.D., of Oakland, Cal.; Dr. J. G. Cooper, of San Francisco; R. E. C. 
Stearns, of San Francisco: Prof. F. Poey, of Havana; Dr. J. Gundlach, of 
Havana; Dr. R. A. Philippi, of Santiago, Chili; H. Benson, of Cheitenham, 
England; Henri Drouet, of Troyes; Dr. Aug. Baudon, of Beauvais, France ; 
M. C. Recluz, of Vaugirard, near Paris; Dr. Leon Vaillant, of Paris; Baron 
de Castello de Paiva, of Lisbon; Dr. G. Von dem Busch, of Bremen; J. C. 
Cox, of Sydney N.S. W.; Jules Mabille, of Dinon, France; Luigi Benoit, of 
Messina; J. Gonzales Hidalgo, of Madrid; Abbe Joseph Stabile, of Milan; M. 
Souverbie, of Bordeaux. 

July 30.—Rev. E. Johnson, of Sandwich Isiands. 

Aug. 27.—Geo. J. Durham, of Austin, Texas; John Henry Gurney, of Nor- 
folk, Eng. ; Osbert Salvin, of London; T. C. Jerdon, M.D., of Madras, India ; 
Prof. J. Reinhardt, of Copenhagen, Denmark. 

Sept. 24.—Alphonso Wood, of West Farms, N. Y. 

Nov. 26.—Wm. S. Bingham, of Boston ; Prof. 0. Root, of Hamilton College, 
N. Y. ; Col. E. Jewett, of Utica, N. Y. 


CORRESPONDENCE OF THE ACADEMY. 


For 1867. 


Letters were received and read as follows : 

January 29th.—Physicalish Medicinische Gesellschaft, Sept. 7, 1866 ; 

Naturforschende Gesellschaft des Osterlande, Altenburg, Oct. 18, 1866 ; 

K. K. Geologische Reichsanstalt, Vienna, Sept. 30, 1866; 

K. Gesellschaft fiir Wissenschaften, Gottingen, severally acknowledging 
receipt of Proceedings. 

Naturforschende Gesellschaft in Emden, Oct. 1, 1866 ; 

Wissenschaftliche Verein, Luneburg, Oct. J], 1866 ; 

Naturkundige Gesellschaft in Wurtemburg, Stuttgart, Aug. 1, 1866, ac- 
knowledging receipt of Proceedings and transmitting publications. 

Entomological Society, Paris, Dec. 22, 1866; 

Naturforschende Gesellschaft zu Halle, Sept. 23, 1866 ; 

Mannheim Verein fiir Naturkunde, Oct., 1866, severally transmitting their 
publication. 

Smithsonian Institution, Washington, D. C., Oct. 8, 1866, acknowledging 
receipt of Journal. 

Review of the Literary and Scientific Course, Paris, Dec. 20, 1866, accepting 
exchange upon certain conditions. 
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February 26th—H. C. Wood, Jr., M. D., tendering his resignation as Recor- 
ding Secretary. 

Jos. Jeanes, resigning his position as Corresponding Secretary. 

Jos. Starr, tendering his resignation as a member of the Academy. 

Recorder of the Conchological Section, announcing their organization and 
election of officers. 

April 23d Captain Snow, offering his services to the Academy as lecturer. 

April 30th.—J. Vaughan Merrick, Apr. 29, asking co-operation on the part 
of the Academy in the erection of new buildings for the combined scientific 
societies of Philadelphia. 

Finance Committee of the Lyceum of Natural History of William’s College, 
asking co-operation in a scientific expedition to South America. 

J. M.S. Thackara, and Samuel H. Scudder, M.D., acknowledging receipts of 
notifications of election. 

May 28th.—J. Ross Snowden, acknowledging his election as member. 


June 25th.— Geo. W. Tryon, Jr., June 18th, accompanying the deposit of his 
collection of shells. 


Also the following : 

Wm. Procter, Jr., Phila., March 4th, 1867 ; 

A. Heger, M. D., U.S. A.,. New York, March 7, 1867 ; 

Jas. H. Little, Buckingham P. OZ June 19th, 1867 ; 

KE. W. Clark, Philadelphia, July 16th, 1867 ; 

L. H. Carpenter, Austin, Texas, Sept. 20th, 1866 ; 

Horace B. Hare, M. D. ,’ Philadelphia, Aug. 28th, 1867, severally acknowl- 
edging their election as members of the Academy. 

Abbé Joseph Stabile, Milan, Feb. 9th, 1867; 

Samuel Scudder, Boston, April 8th, 1867 ; 

Geo. P. Marsh, Florence, April 20th, 1867 ; 

Edw. L Berthoud, Golden City, May 22d, 1867; severally acknowledging 
their election as correspondents of the Academy. 

Royal Society of Edinburgh, Jan. 10th, 1867; acknowledging receipt of 
Proceedings. 

A. H. Smith, M. D., U.S. A., Harts Island, Jan. 24th, 1867, requesting in- 
formation respecting membership. 

J. A. Heintzleman, Feb. 6th, 1867, tendering his resignation of member- 
ship. 

Oliver W. Barnes, Feb. 19th, 1867, tendering his resignatien of member- 
ship. 

W. H. Dau, Fort St. Michaels, Sept. 30th, 1866, informing the Academy of 
the death of R. Kennicott. 

T. Morris Perot, Feb. Ist, 1867, transmitting petition memorializing Con- 
gress upon the subject of importation of books for public libraries free from 
tariff rates. 

Dr. Wm. Zaremba, March 14th, 1867, making inquiry relative to donations, 
&c.; April lst, requesting copy of by-laws. 

Chas. H. Doerflinger, March 15th, 1867, transmitting donation to library, 

L. W. Schmidt, March 21st, 1867, transmitting copies of his catalogue of 
books. 

Fred’k. Fraley, Phila., March 20th, 1867, regarding the funeral expenses of 
Prof. Dallas Bache. 

American Bureau of Mines, New York, April 18th, 1867, regarding cost of 
Proceeding. 

James Hall, Albany, April 27th, 1867, in reference to a donation to the 
library. 

Chas. Murray, January 26th, 1867, transmitting donation to Library. 

Alexander Winchell, Ann Arbor, June 28th, 1867; 

Eugene Gaussoin, Baltimore, July 19th, 1867 ; 

F. Cavada, Trinidad, July 31st, 1867 ; 
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J. Gwynn Jeffreys, London, August 31st, 1867; 

Henry Pleasants, Pottsville, Sept. 6th, 1867 ; 

S. Wylie Crawford, Louisville, Ky., Sept. 22d, 1867; 

M. Henri Dréuet, Dijon, Sept. 13th, 1867; 

R. E. C. Stearns, San Francisco, Cal., Sept. 30th, 1867 ; 

M. Souverbie, Bordeaux, Sept. 13th, 1867 ; 

M. A. Moretel, Dijon, Sept. 7th, 1867 ; 

A. Baudon, Mony, Sept. 6th, 1867 ; 

M. Cailliaud, Nantes, October 13th, 1867; 

Henry Adams, London, Oct 3d, 1867 ; 

C. C. Gray, M. D., U. S. A., Fort Stevens, Oct. 20th, 1867; 

M. Crosse, Paris, Noy. 8th, 1867 ; 

Chas. Stodder, Boston, Dec. 14th, 1867; 

Dr. P. Fischer, Paris, severally acknowledging their elections as correspon- 
dents of the Academy. 

Mrs. Willard Parker, New York, Jan. 8th and 14th, 1867; 

A.H Smith, M. D., U.S. A., New York, May 10th, 1867; 

C. W. Zaremba, St. Josephs, May 7th, 1867; 

John C. Spear, M. D., Washington, D. C., May 3Cth, 1866 ; 

Smithsonian Institution, Washington, D. C., May 29th, 1867; 

Thos. Clarkson, Sagua la Grande, Cuba, Aug. 26th, 1867 ; 

Samuel Powel, Newport, R. L., July 3d, 1867, severally transmitting dona- 
tions to the Museum. 

A. S. Packard, Salem, Mass., Dec. 20th, 1866, requesting contributions to 
American Naturalist. 

John K. Ralston, Norristown, Pa., June 5th, 1867, relative to election of 
Rev. I. Grier Ralston. 

A. M. Edwards, New York, July 18th, 1867, requesting names of members 
desirous of co-operation with the writer in studying Diatomaceae and Desmi- 
diaceae. 

W.H. Seat, July 24th, 1867, regarding donations to Soule University. 

M. Seriziat, Strasbourg, requesting orders for impressions of Lepidopterous 
Insects. 

John W. Glass, Cincinnatti, Ohio, Sept. 1st, 1867, offering for sale specimens 
of natural history in his possession. 

W. H. Dall, Fort Michaels, Aug. 14th, 1867, giving account of operations of 
Scientific Corps for past year. 

Royal Society of London, Sept. 29th, 1867, announcing the death of Prof. 
Michael Farraday. 


DONATIONS TO THE MUSEUM. 
1867. 


Abbott, Miss Anna. Sept. 5th. One fine specimen of Venus interpurpurea, 
Conrad, from Florida. Through the Conchological Section. 

Aldrich, F. H. March 12th. Twenty-eight species of Land and Fresh Water 
Shells, collected in the vicinity of Troy, NY. Through the Concholog- 
ical Section. 

Allen, Dr. H. See Cassin. 

Ashhurst, Dr. S. July 23d. An alcoholic specimen of the Ribbon Fish (Tri- 
chiurus lepturus), from Egg Harbor, N. J. 
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Ashhurst, Francis, M.D. Aug. 6th. A collection of Saurian, Chelonian and 
Fish Bones, and some fine specimens of Teeth of Bottosaurus, from the 
Green Sand of Pemberton, N.J. Dec. 3d. A collection of remains of 
Fishes and Reptiles, from same locality. 

Beadle, Rev. E.R. March 7th. Navea Newcombii, Tryon ; perforating Halio- 
tis, from Lower California. Sept. 5th. Three species of Cuban Shells, 
and two specimens of Pinna squamosa, Lam. From the Mediterranean 
Sea. Dec. 5th. Mactra lateralis, Say; Voluta Turneri; a large collection 
of Solens and Mactre, &c.; also five species of Terrestrial Shells, from 
Syria and Java. Through the Conchological Section. Feb. 12th. Twenty 
specimens of Minerals, principally very fine specimens of Gypsum, from 
Iowa and Michigan. Oct. 22d. <A large mass of Fossil Foraminifera, from 
Syria; Skin of a large Serpent, from South Africa. Dec. 3d. Female of 
Termes faialis, from Ceylon. 

Bennett, And. J. Dec. 5th. Twenty-three species of Unionide, from the Sciota 
River. Through the Conchological Section. 

Biddle, Owen. Aug. 13th. Specimen of a common Bat. 

Bland, Thos. June 6th. Helix uvulifera, H. cereolus, H. Posteiliana. Through 
the Conchological Section. 

Blythe, Miss Helen. Sept. 24th. Section of wood, cut by the beaver, from 
Lake Superior. 

Boyer, W.H. Oct. 15th. Epidote, Micaceous Iron and a fine specimen of Native 
Silver, from Michigan; Quartz with Feldspar Crystal, Native Copper, 
and specimen of Magnetic Oxide of Iron, Michigan. 

Brot, Aug. Oct. 3d. One hundred and forty species, numerous specimens of 
Land and Fresh Water Shells. Through the Conchological Section. 
Butcher, Henry B., M. D. (U.S. Army.) Aug. 20th. Sixty-seven specimens 

Birds and two specimens Quadrupeds, from Laredo, Texas. 

Carson, J. W. Dec. 10th. Large mass of Silicified Wood, from South Park, 
Colorado. Presented by Messrs. Carson and Stevens. 

Cassin, John. June 6th. Purpura patula. Through the Conchological Sec- 
tion. Aug. 20th. Sciurus rubricaudatus, Aud. and Bach.; Audubon’s 
type. Oct. 22d. A small collection of Marine Animals, from Atlantic 
City. Presented by Messrs. Cassin, Allen and Howell. Dec. 3d. Two 
Euphyllia pavonina, West Africa. 

Cavada, Col. F. F. March 12th. Five species of Cuban Land Shells. April 
4th. Twenty-six species, numerous specimens of Cuban Land and Fresh 
Water Shells. Through the Conchological Section. 

Clarkson, Capt. Thomas. Oct. 8th. Specimens of American Flamingo, Phe- 
nicopterus ruber, from South America. 

Collection of Crustacea, Echinodern, and Corals, from St. Bartholomew, W. I. 
April 9th. In exchange. 

Conrad, T. A. April 9th. Fossil Tooth of a Crocodile, from Barnsboro’, N. J. 
July 16th. Collections of Fossils of the Hamilton Group, N. Y. Avg. 6th. 
A large Septaria, from Mt. Morris, N. J. 

Cope, E. D. Sept. 5th. A collection of Unios and other Fresh Water and 
Land Shells, from White Sulphur Springs, Giles Co., Va. Nov. 7th. Spe- 
cimens of Anculosa subglobosa, Say, and Melania simplex; eight species 
of Unio and Margaritana, from Holston Riv., Va. Through the Con- 
chological Section. Jan. 15th. A collection of Fresh Water Fishes. 
Jan. 22d. Thirty-four jars of Reptiles. eb. 19th. A collection of forty 
specimens of twenty-one species of Marine Fishes, from St. Kitts Island, 
West Indies. Dec. 10th. Nine species, twenty specimens of Reptiles, from 
near the city of Guatemala: five species, fifteen specimens of Fishes, from 
near the city of Guatemala; thirty-three species, fifty-six specimens of 
Reptiles, from Bahia, Brazil; an Armadillo, from Bahia; a Jaguar Skull, 
from Brazil; and a Bear Skull, from Monterey, Cal. ov. 6th. Remains 
of an extinct whale, Eschrichtius cephalus, of a Basilosaurus, B. atlanticus, 
and of a Squalodon mento, from the miocene of Charles County, Md.; a 


cy 
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collection of Indian Relics, from Charles Co., Md.; ten species Unionide, 

one Anculosa, and one Goniobasis, from Holston R., Va. Nov. 12th. A 

collection of Palatine Teeth of Aetobatis arcueatus, Ag.; A. profundes, 

Cope; Myliobatis gigas, Cope; M. vicomicanus, Cope, Charles Co. Md. ; 

and M. pachyodon. 

Cox, Dr. J.C. June 6th. One hundred and twenty-two species, numerous 
specimens of Polynesian Shells. Through the Conchological Section. 
Currier, O. C. Feb. 7th. Anodonta subcarinata, Currier; Physa deformis, 
Currier; Melantho gibba, Currier; Bulimus Tryoni, Currier, types of new 
species. May 7th. Thirty-nine species Shells, from Grand Rapids, Mich. 
May 2d. Thirty-nine species, numerous specimens, from Grand Rapids, 

Mich. Through the Conchological Section. 

Deal, Dr. L. H., Sept. 17th. Large Hair Ball, from the stomach of a calf. 

Dick, F. Jun. 22d. An Indian Stone Axe, from Billingsport, N. J. 

Durham, Geo. J. Sept. 10th Skin of a Spermophilus Buckleyi, Slack, from 
Austin, Texas. Aug. 20th. Head of Mycteria Americana, from near Aus-~ 
tin, Texas; first ever obtained in the United States. 

Ely, Capt. R. B. Jan. 1st, Bothrops lanceolatus and a large Locust, from 
Michigan. 

Eshleman, J. B. Feb. 7th. Melanio altilis, Lea. Through the Conchological 
Section. 

Ennis, Jacob. Dec. 5th. Vivipara lineata, Val., from St. John’s River, Flori- 
da. Through the Conchological Section. 

Ford, John. Sept. 5th. Beautiful suites of specimens of Unio nasuta, U. com- 
planatus, U. heterodon, U. ochraceus, Margaritana undulata, Anodonta 
undulata, and Spherium transversum, from Twenty-seventh Ward, Phila- 
delphia. Through the Conchological Section. 

Gabb, W.M. April 4th. Fourteen species of Fresh Water Shells, from Cali- 
fornia. May 7th. <A species of Limnea, and Helix Hornii, Gabb. Through 
the Conchological Section. 

Glatfelder, Dr. Noah M. Jan. 1st. Slab of Stone with Crystals of Selenite, 
a small collection of Fossils, and another of recent Plants, from Dakota. 

Graut, Alden. Jan. 15th. Five species of Birds, and one Mammal, from Natal 
Africa. 

Grey, Prof. Asa. Dec. 10th. A collection of Plants of Australia. 

Haldeman, S.S. May 7th. Type specimens of the Genus Limnea. June 6th. 
Type specimens of Planorbis and Physa. Through the Conchological 
Section. 

Hall, E. May Tih. One hundred and four species of American Terrestrial and 
Fluviatile Shells. Through the Conchological Section. 

Hall, Geo. W., M.D. Fossil Tooth of a Tapir, from Illinois. 

Hanly, Sylv. Feb. 12th. One hundred and eighty-four species of Marine 
Shells, from Italy. Through the Conchological Section. 

Hays, Dr. 1. March 26th. Tooth of a Charcharodon in the matrix, from 
Japan. 

Hasso Joseph. Nov. 19th. Sheath of a Palm, Isthmus of Panama; Lichen 
from the Sequoia, and Fruit of the same, Calaveras Co., Cal. ; Ivory Nut, 
Costa Rica; Sponge, from Nassau, B.1.; Geyserite, from the Geyser of 
California. 

Hartman, Dr. Wm. D. May 2d. Three species of Shells. Through the Con- 
chological Section. 

Heister, Mrs. Caroline A. Feb. 19th. A collection of European Plants of the 
late Dr. Jon P. Heister, of Reading. 

Homan, E. Sept.3d. A Sting Ray, from Atlantic City. 

Hoopes, B. A. Oct. 22d. Boulder of Native Copper, from Vulcan Mine, Lake 
Superior. 

Horn, Dr. Geo.H. May 7th. Five species of Shells, from Texas. Through 
the Conchological Section. 


‘ 
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Houston, E. J. April 7th. Large specimen of Cyanite, from Leiperville, Del. 


Co. 

Hubbard, Dr. E. W. Jan. 8th. Helix Jacksonii, Bland, from Fort Gibson, 
Indian Territory. Through the Conchological Section. 

Hubbard, V. B., M.D. Sept. 10th. Milvulus forficatus, male and female, fine 
specimens, from the country of the Cherokee Nation. 

Howell, Dr. S. B. Jan. 1st. Vertebra of a Whale. 

Julius, J. L. Oct. 3d. One specimen of Cassis, from Trinidad. Through the 
Conchological Section. 

Kline, A. C. Nov. 12th. A Red Coral. 

Krider, John. Jan. 8th. Six species of American Land Shells. Through the 
Conchological Section. 

Lathrop, G. A. Jan. 8th. Eighty-four species of Shells, from Saginaw River, 
Mich., and its vicinity. Through the Conchological Section. 

Lea, Isaac. April 4th. Septifer Trautwiniana, type; Columna Hainesii, Helix 
Peliomphila, from Japan, &&. Through the Conchological Section. Jan. 
8th. Specimen of Kaolin, from near Kennett’s Square, Chester Co., Pa. 
April 16th. Lesleyite with Pattersonite, and Pattersonite, Chester Co., 
Pa. Nov. 5th. Vermiculite, Lenni, Del. Co.; Muronite, near West Ches- 
ter. Dec. 3d. Large specimen of Raphylite, Del. Co. 

Le Conte, J. L. Jan. 1st. Teeth of Ptychodus; Lamna, Galeocerdo, and other 
Teeth and Bones of Fishes, from the cretaceous formation of Western Kan- 
sas—near Big Creek and Bunker Hill, 50 and 35 miles North-west of Fort 
Ellsworth; Crystals of Selenite, near Big Creek, Fossil Creek; Crystals of 
Barytes from Geodes, near Pond Creek, Kansas; collection of Dicoty- 
ledonous leaves, from the cretaceous formation, near Fort Ellsworth; 
Roeks and Fossil Shells, from along Smoky Hill Fork; Lignite, from cre- 
taceous beds of Kansas. Nov. 19th. A collection of Remains of Fishes, 
from the cretaceous of Smoky Hill River, and chiefly from Fort Wallace : 
Fossil Shark Teeth, from near Fort Lyon. Dec. 3d. Fossil Remains of 
Fishes, from near Fort Wallace, Kansas; a small collection of Fossil 
Shells, from Kansas and New Mexico; a specimen of Turquoise, from 
Cerrites, near Santa Fé Dec. 10th. A collection of Fossil Shells, from 
Kansas and New Mexico. 

Leeds, A. R. Nov. 5th. Mica, Buncombe Co., N.C. . 

Leidy, Dr. Jos. May 2d. One species of Spherium. Sep?. 5th. Eleven spe- 
cies of land and fresh-water Shells from Western Virginia. Through the 
Conchological Section. Aug. 13th. Specimen of Pumiscaria glomeratus. 
Atlantic City. 

Lewis, E. J.,M.D. Oct. 8th. Land Tortoise, marked with date of 1829. Dee. 
5th. Four species of Amnicola from Mohawk. Through the Conchologi- 
cal Section. 

Lincecum, Dr. Gideon, of Texas. April 9th. Thirty-six jars, vials, and boxes, 
containing a Collection of Zoological specimens. Fourteen bottles, con- 
taining a collection of Reptiles, Spiders, &c. From Long Point, Texas. 
Dec. 3d. Specimen of White Clay, from Texas. 

Mactier, Wm. L. Aug. 6th. A collection of six specimens of native Copper, with 
Malachite and Calcite, from Lake Superior, and a specimen of Peat from 
Treland. 

Matthews, C. W. Dec. 3d. Tooth of Catcharodon. From Linnes Co., Miss. 

McClenahan, John. Jan. 1st. Sandstone concretion, assuming the form of a 
snake’s head, from North Carolina. 

Meehan, T. Dec. 17th. Liatris intermedia. 

Morch, Dr. Otto A.L. May 7th. One hundred and six species, numerous spe- 
cimens of Shells from the Canary Islands, Greenland, Arabia and Chili. 
Through the Conchological Section. 

McCoy, Dr. G. R. Sept. 10th. Specimen of Amblyopsis and an Astacus, from 
Mammoth Cave, Kent. 

Miles, Prof. M. Jan. 22d. A collection of Reptiles. 
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Newcomb, W. Sept. 5th. Six species, fifteen specimens of Shells. Through 
the Conchological Section. 

Parker, OC. F. Feb. 12th. Hight species of Shells new to the Collection. 
Murch 12th. Pirenella turritella, Brug. From New Zealand. May 7th. 
Three species and eleven sections of Shells. Nov. 7th. Two species of 
Shells, Amphidesma and Thracia. Dec. 5th. One species of Ranella and 
one of Pleurotoma, from Panama. Through the Conchological Section. 

Pease, W.H. April 4th. Types of nine new species. ov. 7th. Types of fifty- 
five species of Polynesian Shells described by him. Through the Concho- 
logical Section. 

Peck, S. F. Sept. 24th. Antique Hammer of Native Copper, from the Bohe- 
mian Mine, Greenland, Michigan, and a fragment of Copper anciently 
mined, found with the former. 

Powel, S. Jan. 15th. A Sponge and Sertularian from Newport, R. I. July 
16th. A Porpoise, Phoceana brachicium. 

Rafinesque type collection of Unios from the collection of the late C. A. 
Poulson. Types of Rafinesque’s species, with the original labels in his 
handwriting. Purchased and presented through the Concholegical Sec- 
tion. 

Randall, F. A. Jan. 8th. Three species Unio, from the Alleghany River. 
Sept. 5th. Ten species, numerous specimens of fresh-water Shells from 
Alleghany River. Through the Conchological Section. 

Redfield, J. H. Nov. 7th. Four species of Marginella. Through the Concho- 
logical Section. 

Resolute Mining Co. Oct. 22d. Crystallized Native Copper and Calcite from 
the Resolute Mine, Lake Superior. 

Roberts, S. R. Jb. 12th. Four species Cyprea, new to the Collection. One 
specimen ©. zigzag. May 7th. Anodonta papyracea (Anth ), Tennessee. 
Through the Conchological Section. 

Ruschenberger, Dr. W.S. W. Jan. 1st. Fourteen Moonstones, from Ceylon. 

Scarborough, Geo. April 4th. Two species of Shells. Through the Concho- 
logical Section. 

Sellers, G.E. Oct. 22d. A collection of Fossils, from the vicinity of Cincin- 
nati. 

Sergeant, J.D. Dec. 17th. One specimen Mallotus, Middle Atlantic Ocean. 

Shippen, Dr. Nov. 19th. A bent slab of Marble. 

Slack, Dr. J. H. Jan. 1st. Specimens of Hesperomys Michiganensis, Sciurus 
Hudsonius, and Tamias quadrivittatus; also specimens of Esox. ov. 19th. 
Pteropus Edwardsii. 

Shaw, Joseph E. Sept. 3d. A specimen of brown Bat (Scotophilus fuscus). 

Sheafer, P. W. March 26th. Specimens of black band Iron Ore, from Mill 
Creek Shaft, near Pottsville, Penna., with impressions of Sigillaria. 

Showalter, BE. R. April 4th. One hundred and fifty-six species, 3900 speci- 
mens of Unionide and Melania, chiefly from Alabama. Through the Con- 
chological Section. 

Smith, C.E. Sept. 10th. Tufacious Moss, from Niagara. 

Smith, George, M.D. Oct. 8th. Specimen of the Osprey, or fish-hawk, Pan- 
dion carolinensis, from Haverford, Delaware Co., Pa. 

Smithsonian Institution. Sept. 17th. Anser Rossii, Lestris Buffoni, 2 Soma- 
teriw, V. nigra, and 187 skins of Birds, principally from Sitka, Alaska Ter- 
tory, and the Hudson Bay Co. Territories. 

Stearns, R. E. ©. Sept. 5th. Seven species, numerous specimens, from Cali- 
fornia. Through the Conchological Section. 

Stevens, W. H. See Carson Dee. 10th. 

Swift, Robt. Jan. 8th. Skulls of the Capybara, Two-toed Sloth, Fox, Cat, 
Squirrel, and six Apes; three dilated hyoids of the Howling Monkey; 12 
Star-fishes ; Echini, Spatangi; 8 species anda Sea Fan. From St. Tho- 
mas, W. I., and South America. Mov. 12th. Thecadactylus rassicauda. 
St. Thomas, W. I. 
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Taggart, W. Sept. 17th. Embryo of the Black Snake. 

Thompson, J. H. Feb. 12th. Helix Stuartiew, Sowb., from the Philippines. 
April 4th. Type of Montacuta Gouldii. Through the Conchological Sec- 
tion. 

Thomson, J.R. Oct. 8th. A small collection of Crustacea; an Oestrus Larva 
from the back of a Cow. 

Tryon, Geo. W., Jr. Feb. 12th. Six specimens of Shells, exhibiting internal struc- 
ture; Magilis antiquus from the Red Sea; Helix Parkeri, from Central 
America, &. March 12th. Ninety-five species of Shells selected from the 
Poulson Collection; also about 200 duplicate species from the same Col- 
lection. April ith. Four specimens of Cephalopods in spirits. Sept. 5th. 
Forty-eight species, numerous specimens of Australian Shells, together 
with a collection of Cephalopods and other naked Mollusks in spirits. 
Through the Conchological Section. 

Valdespino, Jno. M. Oct. 8th. Native Blanket of the Bark of the Damaqua 
Tree of Brazil.” 

Vaux, W.S. Sept. 5th. Bulimus from Peru. Through the Conchological 
Section. eb. 12th. Very fine specimen of Satin Spar, from Alston 
Moor, Cumberland, England. March 12th. Breccia with Remains of Rein- 
deer, Horse and worked Flints. From Dordogne, France. A Limulus 
and Eryon arctiformis, in lithographic slate. Solenhofen, Bavaria. Nov. 
12¢h. Fluor Spar with Spathic Iron. Cumberland, England. Dee. 16th. 
Fifteen species, 33 specimens Reptiles from near City of Guatemala. Skin 
of Galictis vitata, and a rodent Skull, Brazil; young King Vulture of Mex- 
ico. Dec. 17th. One specimen of Octopus, from Pacific coast, Guate- 
mala. 

Willis, J. R. Feb. 12th. Twenty species of Marine Shells from Nova Scotia. 
Through the Conchological Section. 

Wilstach, W. P. Aug. 6th. Ninety-one species of Shells, from Australia, 8. 
America, Palestine, ete. Through the Conchological Section. 

Wood, Dr. H. C., Jr. March 12th. Four species of land Shells, from Texas. 
Through the Conchological Section. 

Zaremba, Dr. Wm. Aug. 20th. Collection of Nests and Eggs of Birds of 15 
species, from St. Josephs, Michigan. 
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JOURNALS AND PERIODICALS. 
SWEDEN. 


Upsaliez. Nova Acta Regie Societatis Scientiarum Upsaliensis. Seriei Tertiz. 
Vol. VI., Fasc. Prior, 1866. From the Society. 


DENMARK. 


Kjobenhayn. Oversigt over det Kongelige danske Videnskabernes Selskabs 
Forhandlingar og dets Medlemmers Arbeider i Aaret 1866-67, Nos. 2—6 ; 

also 1867, Nos. 1—4. Volume for 1864. 1864-66. From the Society. 
Videnskabelige Meddelelser fra den Naturhistoriske Forening i Kjébenhayn 
for Aaret 1865. Udgivne af selskabets Bestyrelse, 1866. From the 


Society. 
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NORWAY. 


Christiania. Det Kongelige Norske Frederiks Universitets, Aarsberetning for 
Aaret 1864-65. From the University. 
Forhandlinger i Videnskabs-selskabet i Christiania, Aars 1846—1865. 
From the Society. 


RUSSIA. 


Moscow. Bulletin de la Société Imperiale des Naturalistes de Moscou. Année 
1865, No. 3; 1866, Nos. 2,3 and 4. From the Society. 

Riga. Arbeiten des Naturforscher-Vereins zu Riga. Neue folge. les Heft. 
From the Society. 

Correspondenzblatt des Naturforschenden Vereins zu Riga. lbder Jahrg. 
From the Society. 

St. Petersburg. Hore Societatis Entomologice Rossic# variis sermonibus in 
Rossia usitatis edite. Tome III., Nos. 1—4. Tome IV., Nos. 1—4. 
1865-66. From the Society. 

Bulletin de Academie Impériale des Sciences. Tomes X. and XI. From 
the Society. 

Mémoires de ! Academie Impériale des Sciences. VII. Serie. Tome X., 
Nos. 1 to 16. Tome XI., Nos. 1—8. 1867. From the Society. 


HOLLAND. 


Amsterdam. Verslagen en Mededeelingen der k. Akademie van Wetenschap- 
pen, Afdeeling Naturkunde Tweede Reeks Eerste und Negende Deel, 
1866. From the Society. 

Processen-Verbaal van de Gewone Vergaderingen der Koninklijke Akade- 
mie van Wetenschappen, 1867. From the Society. 

Jaarboek van de k. Akademie van Wetenschappen voor 1865. From the 
Society. 

Haarlem. Archives Néerlandaises des Sciences Exactes et Naturelles publiées 
par la Société Hollandaise des Sciences a Haarlem. Tome L., Livres 3 
and 4; Tome II., Livres 1 and 2. From the Society. 

Naturkundige Verhandelingen van de Hollandsche Maatschappij der We- 
tenschappen te Haarlem. Tweede Verzameling. 24er Deel, 1866. From 
the Society. 

Hague. Archives Neerlandaises des Sciences Exactes et Naturelles publiées 
par la Société Hollandaise des Sciences a Haarlem. La Haye, 1866. 

Tome I., ler and 2er Livr., 1866. From the Society. 

Rotterdam. Nieuwe Verhandelingen van het Batiafsch Genootschap der 
Proefondervindelijke Wissbegeertete Rotterdam. Twaalfde Deel. 2 and 3 
Stuk, 1865. From the Society. 

Utrecht. Nederlandsch Meteorologisch Jaarboek voor 1866, uitgegeven door 
het Koninklijk Nederlandsch Meteorologisch Instituut. Eerste und 
Tweede Deel, 1866-67. From the Institute. 


GERMANY. 


Altenburg. Mittheilungen aus dem Osterlande, herausgegeben von der Natur- 
forschenden Gesellschaft zu Altenburg. 17er Band, 3es and 4es Heft, 
1866. From the Society. 

Berlin. Zeitschrift der Deutschen geologischen Gesellschaft. 18 Band, 2, 3 
and 4 Heft, 1866; 19 Band, 1 Heft, 1867. From the Society. 

Archiy ftir Naturgeschichte, herausgegeben von Dr. F. H. Troschel. 3ler 
Jahrg, 5es Heft; 32er Jahrg, 2—5 Heft, 33er Jahrg, les Heft., 1865 
—1867. From the Editor. 

Monatsbericht der k. Preussischen Akademie der Wissenschaften. From 
Aug., 1866, to July, 1867. From the Society. 

Berliner Entomologische Zeitschrift. Herausgegeben von dem Entomolo- 
gischen Vereine in Berlin. Zehnter Jahrg., 1866, 4es Vierteljahrsheft, 
and ller Jahrg., les and 2es Vierteljahrsheft. From the Society. 
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Mathematische und Physikalische Abhandlungen der k. Akademie der 
Wissenschaften zu Berlin. Aus dem Jahre, 1865. From the Society. 

Wochenschrift des Vereines zur Befoérderung des Gartenbaues in den K, P. 
Staaten fiir Gartnerei und Pflanzenkunde. Nos. 1 to 52, for 1866; and 
Nos. 1 to 26, for 1867. From the Society. 

Zeitschrift ftir die gesammten Naturwissenschaften. Herausgegeben von 
dem Naturw. Vereine fiir Sachsen und Thuringen in Halle. Jahrgang 
1866, 26, 27, 28 Band. From the Society. 

Bonn. Verhandlungen des Naturhistorischen Vereines der preussischen 
Rheinlande und Westphalens. 23er Jahrg., les and 2es Heft. Bonn, 
1866. With a geological map of the Prussian Rheinlands. From the 
Society. 

Braunschweig. Archiv fiir Anthropologie, Zeitschrift ftir Naturgeschichte und 
Urgeschichte des Menschen. Erster Band, 2es Heft, und Zweiter Band, 
les, 2es und 3es Heft, 1867. From the Subscribers to the Library 
Fund. . 

Bericht iiber die XIV. Versammlung der Deutschen Ornithologen-Gesell- 
schaft im Waldkater zu Halberstadt und Braunschweig. From the So- 
ciety. 

Bremen. Abhandlungen der Naturwissenschaftlichen Vereine zu Bremen. 1 
Band, 1 und 2 Heftes. From the Society. 

Jahres-Bericht des Schwedischen Heil-Gymnastischen Instituts in Bremen, 
1866. From the Institute. 

Briinn. Verhandlungen des Naturforschenden Vereines in Briinn. IV. Band, 
1865, 1866. From the Society. 

Cassel. Malakozoologische Blitter. 13 Band, p. 145, to 14 Band, p. 144. From 
the Library Fund. © 

Journal fiir Ornithologie. Herausgegeben von Dr. Jean Cabanis und Dr. 
Ed. Baldamus. From Heft. II., 14 Jahrg., to Heft. IV.,15 Jahrg. From 
the Wilson Fund. 

Danzig. Schriften der Naturforschenden Gesellschaft in Danzig. Neue Folge. 
les Band, 3 und 4 Heft, 1866. From the Society. 

Dresden. Sitzungsberichte der Naturwissenschaftlichen Gesellschaft Isis zu 
Dresden. Jahrg. 1866, Nos. 1—12. From the Society. 

Novorum Actorum Academie Cesaree Leopoldino-Caroline Germanice 
Nature Curiosorum. Tome 24, 1867. From the Society. 

Emden. Einundfiinfzig und Zweiundfiinfzigster Jahresbericht der Natur- 
forschenden Gesellschaft in Emden, 1865. Von Hermann Meier, 1866. 
From the Society. 

Festschrift der Naturforschenden Gesellschaft, for 1864. From the So- 
clety. 

Frankfurt-am-main. Der Zoologische Garten, VII. Jahrg. 1866, Nos. 7—12, 
and VIII. Jahrg., 1867, Nos. 1—6. From the Editor. 

Jahresberichte iiber die Verwaltung des Medicinalwesens die Krankenan- 
stalten. VII. Jahrg., 1863—1867. From the Society. 

Abhandlungen herausgegeben von der Senckenbergischen Naturforschen- 
den Gesellschaft. 6es Band, 1 und 2es Heft., 1866, From the Society. 

Freiburg. Berichte tiber die Verhandlungen der Naturforschenden Gesellschaft 
zu Freiburg I. B. 1867. From the Society. 

Giessen. Zwolfter Bericht der Oberhessischen Gesellschaft fur Natur-und 
Heilkunde, 1867. From the Society. 

Gotha. Mittheilungen aus Justus Perthes Geographischer Anstalt, von Dr, A. 
Petermann. 1866, No. IX. to 1867, No. X. Erginzungsheft, Nos. 
19—21. From the Wilson Fund. 

Gottingen. Nachrichten von der K. Gesellschaft der Wissenschaften und der 
Georg-Augusts-Universitit aus dem Jahre 1866. From the Society. 

Halle. Abhandlungen der Naturforschenden Gesellschaft zu Halle. 9er Band, 
2es Heft; und l0er Band, les und 2es Heft. From the Society. 
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Hamburg. Abhandlungen aus dem Gebiete der Naturwissenchaften herausge- 
geben von dem Naturwissenschaftlichen Verein in Hamburg. IV. Band, 
4 Abth.; V. Band, 1 Abth., 1866. From the Society. 

Leipzig. Schriften der Gesellschaft zur Befoerderung der gesammten Natur- 
wissenschaften zu Marburg. Supplement Heft. Marburg, 1866. From 
the Society. 

Zeitschrift fiir Wissenschaftliche Zoologie. Herausgegeben von Carl T. 
v. Siebold und Albert Kélliker. 16er Band, 4es Heft; 17er Band, les— 
4es Heft. From the Wilson Fund. 

Archiv fiir Anatomie Physiologie und wissenschaftliche Medecin. Jahrg. 
1866 Heft 4, to 1867 Heft 4. From the Subscribers to the Library Fund. 

Jenaische Zeitschrift fiir Medecin und Naturwissenschaft herausgegeben 
von der Medecinisch-Naturwissenschaftlichen Gesellschaft zu Jena. 3er 
Band, Jes, 2es und 3es Heft, 1867. From the Society. 

Berichte iiber die Verhandlungen der k. S. Gesellschaft der Wissenschaften 
zu Leipzig; Mathem. Physische Classe, 1865; 1866, I., IJ. und II. 
From the Society. 

Abhandlungen der Mathematisch-physischen Classe der k. Sachsischen 
Gesellschaft der Wissenschaften. VIII. Band, Nos. 2 and 3, 1866. From 
the Society. 

Preisschriften gekrént und herausgegeben von der fiirstlich Jablonowski- 
schen Gessellschaft zu Leipzig. XIII., 1867. From the Society. 
Liineburg. Jahreshefte des Naturwissenschaftlichen Vereins fiir das Fursten- 
thum Liineburg. J.—X., 1865, and II., 1866. From the Society. 
Mannheim. Zweiunddreissigster Jahresbericht des Mannheimer Vereins fir 

Naturkunde, 1866. From the Society. 

Miinchen. Sitzungsberichte der K. B. Akademie der Wissenschaften zu Miin- 
chen. 1865, II., and 1866, I. From the Society. 

Abhandlungen der Philosophisch-Philol. Classe der K, B. Akademie der 
Wissenschaften. l0er Band, 3e Abth. flfter Band, le Abth. His- 
torischen Classe. l0er Band, 2e Abth. 1866. From the Society. 

Neubrandenburg. Archiv des Vereins der Freunde der Naturgeschichte in 
Mecklenburg. 20 Jahrg., 1866. From the Editors. 

Offenbach-am-Main, Siebenter Bericht des Offenbacher Vereins fiir Natur- 
kunde iiber seine Thitigkeit vom 14 Mai 1865, bis zum 31 Mai 1866. 
From the Society. 

Prag. Sitzungsberichte der K. B. Gesellschaft der Wissenschaften in Prag. 
Jabrgang. 1865 und 1866. From the Society. 

Abhandlungen der K. B. Gesellschaft der Wissenschaften. 5e Folge, 4er 
Band. 1866. 

Regensburg. Flora oder allgemeine botanische Zeitung herausgegeben von 
der K. Bayer. botanischen Gesellschaft. Neue Reihe. 24 Jahrg., 1866. 
From the Society. 

Correspondenz-Blatt des zoologischen Mineralogischen Vereines in Re- 
gensburg. Zwanzigster Jahrgang, 1866. From the Society. 

St. Polten. Drittes Programm der N6. Landes-Ober-Realschule in St. Polten, 
1866. From the Society. 

Jahresbericht Turnvereins in St. Polten fiir das dritte Vereinsjahr 1865-6 
—1866. From the Society. 

Stuttgart. Wiirttembergische Naturwissenschaftliche Jahreshefte. 21 und 22 
Jahrgang; 23 Jahrg., les Heft. From the Society. 

Neues Jahrbuch fiir Mineralogie, Geologie und Paleontologie. Jahrg. 
1865, Tes Heft, to 1867, 5es Heft. From the Editor. 

Vienna. Jahrbuch der K. K. geologischen Reichsanstalt. Jahrg. 1866, XVI. 
Band, Nos. 3 and 4+; 1867, No. 1. From the Society. 

Sitzungsberichte der K. Akademie der Wissenschaften. Mathematisch- 
Naturwissenschaftliche Classe. From 1861 to 1867. Zweite Abtheilung, 
9 Heft. From the Society. 
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Denkschriften der kaiserlichen Akademie der Wissenschaften. Mathema- 
tisch-Naturwissenschaftliche Classe. 25er Band, 1866. From the So- 
ciety. 

Verhandlungen der K. K. zoologisch-botanischen Gesellschaft in Wien. 
Jahrgang 1866, XVI. Band. From the Society. 

Wirzburg. Wiirzburger Naturwissenschaftliche Zeitschrift, herausgegeben von 
der Physikalisch-medecinischen Gesellschaft. 6er Band, III. Heft, 1866. 
From the Society. 


SWITZERLAND. 


Basel. Verhandlungen der Naturforschenden Gesellschaft in Basel. 4er Theil, 
3es Heft, 1866. From the Society. 

Geneva Bibliothéque Universelle et Revue Suisse. Archives des Sciences 
Physiques et Naturelles. Nouvelle Periode. Nos. 106 to 118. From 
the Editors. 

Bulletin de la Société Ornithologique Suisse. Tome ler, 2e Partie, 1866. 
From the Society. 

Mémoires de la Société de Physique et d’Histoire Naturelle. Tome XVIII, 
2e Partie, and Tome XIX., ler Partie. 1867. From the Society. 
Lausanne. Bulletin dela Société Vaudoise des Sciences Naturelles. Vol. 1X., 

Nos. 55 and 56. From the Society. 

Neuchatel. Bulletin de la Société des Sciences Naturelles de Neuchatel. Tome 
VII., 2me Cahier. 1866. From the Society. 

St. Gallen. Bericht tiber die Thatigkeit der St. Gallischen, Naturwissenschaft- 
lichen Gesellschaft wihrend des Vereinsjahre 1864-66. 2 Vols. St. 
Gallen, 1866-67. From the Society. 

Zurich. Vierteljahrsschrift der Naturforschenden Gesellschaft. 9,10 und ller 
Jahrg., 1864—1866. From the Society. 


FRANCE. 


Angers. Mémoires de la Société Academique de Maine et Loire. 27th and 
28th Vols., 1865. From the Society. 

Mémoires de la Société Impériale d’Agriculture, Sciences et Arts d’Angers. 
Nouvelle Periode. Tome 9me, Ime et 2me Partie; Tome 10me, 2me 
Trimest. From the Society. 

Bordeaux. Actes de l’Academie Impériale des Sciences, Belles-Lettres et Arts 
de Bordeaux. 3e Serie, 27e Annee, 4me Trimest ; 28e Annee, 2e ,et 4e 
Trimest; 29e Annee, ler Trimest. From:the Society. 

Actes de la Société Linneenne de Bordeaux. Tome 26, 3me Series; Tome 
VI., ler Partie, 1867. From the Society. 

Mémoires de la Société des Sciences Physiques et Naturelles de Bordeaux. 
Tome III., 2me Cahier; Tome IV. et V., ler Cahier, 1866-67. From the 
Society. 

Caen. Mémoires de l’Academie Impériale des Sciences, Arts et Belles-Lettres, 
1867. From the Society. 

Bulletin de la Société Linneenne de Normandie. 9me et 10me Vol. Annee 
1864-65. From the Society. 

Dijon. Mémoires de l’Académie Impériale des Sciences, Arts et Belles-Lettres 
de Dijon. Annees 1864-65, 1865-66. From the Society. 

Lyons. Mémoires de l’Académie Impériale des Sciences, Belles-Lettres et Arts. 
Classe des Sciences. Tome3meet4me. Nouvelle Serie. Tomes 1—4. 
1866-67. From the Society. 

Annales des Sciences Physiques et Naturelles d’Agriculture et d’Industrie, 
publiées par la Société Impériale d’Agriculture, etc. Troisiéme Serie, 
Tomes IX. et X., 1865 et 1866. From the Society. 

Montpellier. Académie des Sciences et Lettres de Montpellier, Mémoires de la 
Section de Medecine. Tome IV., ler et 2er Fasc: Section des Sciences, 
Tome VI., ler Fasc, 1863-64. From the Society. 
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Mons. Bulletin des Séances de la Société des Sciences, des Arts et des Lettres 
du Hainaut, 1864-65. From the Society. 
Mémoires and Publications of the same. II. Serie, Tome 10me; III. Serie, 
Tome ler, 1866-67. From the Society. 
Orleans. Mémoires de la Société d’Agriculture, Sciences, Belles-Lettres et 
Arts. Seconde Serie, Tome X.. Nos. 2 et 3, 1867. From the Society. 
Paris. Annales de la Société Entomologique de France. 4me Series, Tomes 
5 et 6. 1865-67. From the Society. 
Annales des Sciences Naturelles. 5me Serie, Botanique. Tome V., Nos. 
5 et 6; Tome VI. et Tome VII., Nos. 1 et 2. Zoologie, Tome VI., Nos. 
3—6; Tome VII., Nos. 1—6. From the Library Fund. 
Revue et Magasin de Zoologie pure et appliquée. Receuil Mensuel par M. 
F, E. Guerin-Meneville. From 1866, No. 11, to 1867, No. 1. Paris. From 
the Editor. 
Magasin de Zoologie. Journal publie par F. E. Guerin. Mollusca, 1830 
to 1844. Deposited by Geo. W. Tryon, Jr. 
Bulletin mensuel de la Société Impériale Zoologique d’Acclimatation. 3me 
Serie, from Tome III., No. 11, to Tome IV., No. 10. From the Society. 
Archives Cosmologiques. Revue des Sciences Naturelles. Redigee par 
M. Alphonse Dubois. No. 1, 1867. From the Editor. 
Annales des Mines. Sixieme Serie. Tome X., lme to 6me Livr.; Tome 
XI., lme Livr. From the Minister of Public Works, France. 
Journal de Conchyliologie. 3e Serie. Tome VI., No. 3, to Tome VIL, 
No.4. F:zom the Editor. 
Magasin de Conchyliologie. F. E. Guerin, 1830. Deposited by Geo. W. 
Tryon, Jr. 
Journal de l’Anatomie et de la Physiologie. Publiée par M. Chas. Robin. 
4me Annee, Nos. 1 to 6, 1867. From the Library Fund. 
Strasbourg. Mémoires de la Société des Sciences Naturelles de Strasbourg. 
Tome 6me, lre Livr., 1866. From the Society. 


BELGIUM. 


Bruxelles. Annuaire de l’Academie Royale des Sciences, des Lettres, et des 
Beaux Arts de Belgique, 1866-67. From the Society. 

Bulletin of the same. Tomes 34me and 35me, and 2me Serie, Tomes 22me 
and 23me, 1866-67. Tables Generales, Tomes 1—20. From the So- 
ciety. 

Mcinoires of the same. Tomes 35 and 36,1867. From the Society. 

Mémoires Couronnés et Autres Mémoires, publiée par l’Academie Royale 
des Sciences, &c., 1866. From the Society. 

Liege. Mémoires de la Société Royale des Sciences de Liege. Deuzieme Serie. 
Tome 1,1866. From the Society. 

Louvain. Annuaire de lUniversité Catholique, 1867. 3lme Année. From 
the University. 

Luxembourg. Société des Sciences Naturelles du Grand Duche de Luxem- 
bourg. Tome 9me, 1867. From the Society. 


ITALY. 


Catana. Relazione dei Lavari Scientifice trattati nell Anno XXXX. dell 
Accademia Gioenia di Scienze Naturali. Catania, 1867. From the So- 
ciety. 

Milano. Reale Istituto Lombardo di Scienze e Lettere. Rendiconti. Classe 
di Scienze Mathematiche e Naturali. Vols. I., IL, IlI., and Vol. IV., 
Fasc. 1, 1864—1867. From the Society. 

Memoirie del Reale Istituto Lombardo di Scienze e Lettere. Vols. VIL., 
VIIL, IX. and X., 1859, 1862, 1864, 1866. From the Society. 


DONATIONS TO THE LIBRARY. 257 


Atti della Fondazione Scientifica Cagnola dalla sua istituzione. Vols. L., 
II., III. and IV., 1856, 1866. From the Society. 
Atti del Reale Istituto Lombardo di Scienze, Lettere ed Arti. Vols. Il. 
and III., 1862-64. From the Society. 
Napoli. Societa Reale di Napoli. Rendiconto dell Accademia delle Scienze 
Fisiche e Mathematiche. Anno III., Fasc. 2—12; Anno IV., Fasc. 1 
—3, 1864-65. From the Society. 
Palermo. Giornale di Scienze Naturali ed Economiche publicato per cura del 
Consiglio di Perfezionamento annesso al R. Istituto-technico di Palermo. 
Vol. I., Fasc. 3 and 4; Vol. II., Fasc. 1 and 2. From the Society. 
Torino. Memorie della Reale Accademia della Scienze di Torino. Serie Sec- 
onda, Tomo 22. 1865. From the Society. 
Atti della R. Accademia della Scienze di Torino. Vol. I., Nos. 3—7; Vol. 
II., Nos. 1—3. 1866-67. From the Society. 


GREAT BRITAIN AND IRELAND. 


Dublin. The Journal of the Royal Dublin Society. No. 35. 1866. From 
the Society. 
The Transactions of the Royal Irish Academy. Vol. 24. Science, parts 
Tand 8. 1866-67. From the Society. 
Proceedings of the Royal Irish Academy. Vol. 9, Part 4. 1867. From 
the Society. 
Journal of the Royal Geological Society of Ireland. Vol. 1, Part 3. 1867. 
From the Society. 
Edinburgh. Transactions of the Royal Society. Vol. 24, Part 2. 1865-66. 
From the Society. 
Proceedings of the Royal Society, session 1865-66. From the Society. 
Transactions of the Botanical Society. Vol. 8, Part 3. 1866. From the 
Society. 
Glasgow. Transactions of the Geological Society. Vol. 2, Parts 1 and 2. 
1865-66. From the Society. 
Leeds. Report of the Proceedings of the Geological and Polytechnic Society 
of the West Ridings of Yorkshire. 1867. From the Society. 
Leeds Philosophical and Literary Society. The Annual Reports for 1865- 
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The London, Edinburgh and Dublin Philosophical Magazine. Fourth Se- 
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The Transactions of the Entomological Society. 3d Series. Vol. 3, Part 
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Proceedings of the Scientific Meetings of the Zoological Society of London, 
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Proceedings of the Committee of Science, and Correspondence of the 
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Geo. W. Tryon, Jr. 
Transactions of the Zoological Society of London. Vol. 6, Part 2. London, 
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The Atheneum Journal. Nos. 2032 to 2083. From the Wilson Fund. 
Quarterly Journal of Microscopical Science. New Series, Nos. 24 to 28, 
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The Ibis, a Quarterly Journal of Ornithology. Edited by Alfred Newton, 
M.A. New Series, Nos. 8 to 11. From the Wilson Fund. 


17 


258 DONATIONS TO THE LIBRARY. 


The Journal of the Society of Arts and of the Institutions in Union. Vol. 
11, Nos. 572 and 573, 1863, and Vol. 14. From the Society. 
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Albany. Transactions of the Albany Institute. Vol. 5. 1867. From the 
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Boston. Annual of Scientific Discovery. Edited by David A. Wells, A.M. 
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Proceedings of the Boston Society of Natural History. Vols. 9 and 10; 
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Memoirs read before the Boston Society of Natural History; being a new 
series of Boston Journal of Natural History. Vol. 1, Parts 1 and 2. 
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Proceedings of the American Philosophical Society. Vol. 10, Nos. 76 and 
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The Gardener’s Monthly. Edited by Thos. Meehan. From Vol. 8, No. 12, 
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The American Naturalist. Vol 1, Nos. 1 to 10. From the Library Fund. 
San Francisco. Proceedings of the Academy of Natural Sciences. Vol. 3, pp. 
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California Farmer for 1867. From the Editor. 
Washington. Memoirs of the National Academy of Sciences. Vol. 1. 1866. 
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Monthly Bulletin of the Directors of the Bureau of Statistics, Treasury 
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Annual Report of the Board of Regents of the Smithsonian Institution for 
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CANADA. 


Montreal. The Canadian Naturalist and Geologist. Vol.3. New Series, Nos. 
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Quebec. Transactions of the Literary and Historical Society of Quebec. Ses- 
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Annual Report of the Entomological Society of Canada. 1867. From the 
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Toronto. The Canadian Journal of Industry, Science and Arts. New Series, 
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CUBA. 


Habana. Repertorio fisico Natural de la Isla de Cuba. Director Felipe Poey. 
Tomo 2, Nos. 1—9. 1867. From the Editor. 
Anales de la Real Academia de Ciencias Medicas, fisicas y Naturales de la 
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SOUTH AMERICA. 
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the Conchological Section of the Academy. 
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Notes on the Animals of certain Genera of Mollusca. Presented by the 
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On the Animal of Umbonium vestiarium. Presented by the Author, through 
the Conchological Section of the Academy. 

On the Animal of Alyceus, and some other Cyclophoroid Genera. Pre- 
sented by the Author, through the Conchological Section of the 
Academy. 
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gical Section of the Academy. 

On some new Species of Acephalous Mollusca from the Seas of Japan. 
Presented by the Author, through the Conchological Section of the 
Academy. 

On the Japanese Species of Siphonalia, a proposed new Genus of Gaste- 
ropodous Mollusca. Presented by the Author, through the Conchologi- 
cal Section of the Academy. 

On some new Species of Mollusca from Japan. Presented by the Author, 
through the Conchological Section of the Academy. 

On some some new Genera from Japan. Presented by the Author, through 
the Conchological Section of the Academy. 

On the Species of Neaera found in the Seas of Japan. Presented by the 
Author, through the Conchological Section of the Academy. 

On the Species of Pyramidelline found in Japan. Presented by the Author, 
through the Conchological Section of the Academy. 

Notes on some Molluscous Animals from the Seas of China and Japan. 
Presented by the Author, through the Conchological Section of the 
Academy. 

On the Animal and Float of Ianthina. Presented by the Author, through 
the Conchological Section of the Academy. 

On the Animal and Affinities of the Genus Alaba; with a Review of the 
known Species, and Descriptions of some new Species. Presented by 
the Author, through the Conchological Section of the Academy. 

On some new Species of Fissurellide from the Seas of China and Japan. 
Presented by the Author, through the Conchological Section of the 
Academy. 

On the Genera and Species of Liotiine foundin Japan. Presented by the 
Author, through the Conchological Section of the Academy. 

On the Genera and Species of Fossaridz found in Japan. Presented by 
the Author, through the Conchological Section of the Academy. 
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Notices of new Species of the latter from Japan. Presented by the 
Author, through the Conchological Section of the Academy. 

On the Species of Muricinz found in Japan. Presented by the Author, 
through the Conchological Section of the Academy. 

On some new Species of Mollusca from Japan. Presented by the Author, 
through the Conchological Section of the Academy. 
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the Author, through the Conchological Section of the Academy. 

Molusca Japonica. New Species of Chrysallida and Parthenia. Presented 
by the Author, through the Conchological Section of the Academy. 

Description of some new Species of Limopsis from the Cumingian Col- 
lection. Presented by the Author, through the Conchological Section 
of the Academy. 

On the Species of Obeliscine found in Japan. Presented by the Author, 
through the Conchological Section of the Academy. 

Description of a new Genus of Shells from the Collection of Hugh Cumings, 
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Esq. Presented by the Author, through the Conchological Section of 
the Academy. 

List of Shells collected by Samuel White Baker, Esq., during his recent 
Explorations in Central Africa. Presented by the Author, through the 
Conchological Section of the Academy. 

Description of fifteen new Species of Land and Fresh-water Shells from 
Formosa, collected by Robert Swinhoe, Esq. Presented by the Author, 
through the Conchological Section of the Academy. 

Adams, Henry and Arthur. Description of new Species of Shells, chiefly from 
the Cumingian Collection. Presented by the Authors, through the 
Conchological Section of the Academy. 

Adams, Henry, F.L.S., and G. F. Angus Descriptions of new Genera and 
Species of Chitonide from the Australian Seas, in the Collection of Geo. 
French Angas. Presented by the Authors, through the Conchological 
Section of the Academy. 

Adams, Henry, F.L.S. Description of a new Genus and a new Species of Mol- 
lusks. Presented by the Author, through the Conchological Section of 
the Academy. 

Adams, Capt. John. Remarks on the Country extending from Cape Palmas to 
the River Congo. London, 1823. From S. 8. Haldeman, Esq. 

A Force, as of Magnetism, considered as in a measure controling Planetary 
Motion, &c. From the Author. 

Agassiz, L. Geological Sketches. By L. Agassiz. 12mo. Boston, 1866. 
From the Library Fund. 

Nomenclatoris Zoologici Index Universalis, continens nomina systematica 
Classium, Ordinum, Familiaram et Generum Animalium omnium. Solo- 
dure 1°46, Presented by Geo. W. Tryon, Jr., through the Conchological 
Section of the Academy. 

Albers, John Christ. Die Heliceen nach naturlicher Verwandschaft systema- 
tisch geordnet. 2nd Ed. Leipzig, 1860. From Geo. W. Tryon, Jr. 

Amati, Profr. Amato. Confinie Denominazioni della regione Orientale dell’ 
Alta Italia. Milano, 1866. From the Author. 

Annual Report of the Calcutta Memoirs of the Geological Survey of India, 
Paleontologia Indica. 1865-66. From the Survey. 

Annual Report of the State Mineralogist of the State of Nevada for 1866. Car- 
son City, 1867. From the Author. 

Ansted, WD. T. The Application of Geology to the Arts and Manufactures. 
London, 1865. From the Library Fund. 

Antelme, A. Histoire Naturelle des Insectes et des Mollusques. Par Adrien 
Antelme. 12me. Paris, 1841. Deposited by Geo. W. Tryon, Jr. 
Arango. Catalogo de los Moluscos Terrestres Fluviales dela Isla de Cuba. By 
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hjaelp af Logarithmer. Bergen, 1864. From the Author. 
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by Geo. W. Tryon, Jr. 
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1772. Presented by Geo. W. Tryon, Jr., through the Conchological 
Section. ° 
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Barnard, J. G. Eulogy on the late Brevet Maj. General Jos. G. Totten. By 
J. G. Barnard. Washington, 1866. From the Author. 
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Barrande, Joachim. Pteropodes Siluriens de la Boheme. Prague, 1867. From 
the Author. 

Cephalopodes Siluriens de la Boheme. From the Author. 

Bauernfeind, Dr. Carl M. Die Bedeutung Moderner Gradmessungen. Munchen, 
1866. From the Author. 

Bennecke, Dr. E. W. Geognostisch Paliontologische Beitrige. ler Band, 2 
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Ranunculaceas-Cornaceas. Londini, 1867. From the Library Fund. 
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ited by Geo. W. Tryon, Jr. 

Bielz, Walder, Hebler and West. Conchological Papers. One Volume, 8vo. 
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Billings, E. Catalogues of the Silurian Fossils of the Island of Anticosti. By 
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Blanchard, Emile. Les Poissons des Eaux douces de la France. 8vo. Paris, 
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Barbut, Jas. The Genera Vermium. By Jas. Barbut. 4to. London, 1788. 
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Boeck, W. Recherches sur la Syphilis appuyées de Tableaux de Statistique 
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Bommer, J. E. Monographie de la Classe des Fougeres. Bruxelles, 1867. 
From the Author. 
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et Tme Fasc. 1866. From Geo. W. Tryon, Jr., through the Concholo- 

gical Section. 
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posited by Geo. W. Tryon, Jr. 
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d’ Aix les Bains, Malacologie du Lac des Quatre Cantons. 1 Vol., 8vo. 
Presented by George W. Tryon, Jr., through the Conchological Section. 
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Mémoire sur les Mollusques Perforants. Harlem, 1856. From the Author, 
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Section, by the Author. 
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Sinobas. Tome4. Madrid, 1866. From the Royal Academy of Madrid. 

Catalogue of Meteorites in the Museum of the Geological Survey of India. Cal- 
cutta, 1866. From the Survey. 

Catalog over de til den Internationale Fiskeriudstilling i Bergen, 1865. From 
the Museum at Bergen. 

Catalogus van de Boekerij der K. Akademie van Wetenschappen gevestigd te 
Amsterdam. Tweeden Deels, Eerste Stuk. 1866. From the Society. 

Catalogue of Official Reports upon Geological Surveys of the United States and 
British Provinces. From Prof. O. C. Marsh. 

Catalogue of the Organic Remains belonging to the Cephalopoda in the Museum 
of the Geological Survey of India. Calcutta, 1866. 

Catalogue of the Recent Shells in the Museum of the Asiatic Society of Bengal. 
Deposited by Geo. W. Tryon, Jr. 

Catalogue of the National Institute and Government Conservatory. Washington, 
D. C., 1865. Deposited by Geo. W. Tryon, Jr. 

Catalogues of Natural History Books. 4 Vols., 8vo. Deposited by George W. 
Tryon, Jr. 

Chamisso Adelbertus de. Cetaceorum maris Kamtschaticiimagenes ab Aleutis 
e ligno fictas adumbravit recensuit que Adelbertus de Chammisso. From 
Prof. S. S. Haldeman. 

Chenu. Lecons elementaires d’Histoire Naturelle. Par M.J. Chenu. 8yo. 
Paris, 1847. Deposited by Geo. W. Tryon, Jr. 

Clark, Wm. A History of the British Marine Testaceous Mollusca. By Wm. 
Clark. London, 1865. Presented by Geo. W. Tryon, Jr., through the 
Conchological Section of the Academy. 

Codazza, Giovanni. Sopra Alcuni punti della teoria della Costruzione dei 
generatori di Vapore. From the Author. 

Sulla Polarizzazione rototaria della Luce totto l’Influenza della azioni 
elettro magnetiche. From the Author. 

Coleman, Rev. Lyman. The great Crevasse of the Jordan and of the Red Sea. 
From the Author. 

Collet, A. G. French and English, and English and French Dictionary. By 
A. G. Collett. Philadelphia, 1852. Deposited by Geo. W. Tryon, Jr. 

Conrad, T. A. New Recent and Fossil Shells. By T. A. Conrad. 1 Vol., 8mo. 
Deposited by Geo. W. Tryon, Jr. 

Cook, Josiah P., Jr. Contributions to Chemistry and Mineralogy from the 
Laboratory of Harvard College. New Haven, 1867. From the Author, 

Cooper. J. G@. The West Coast Helicoid Land Shells. 8vo. tract. From the 
Author. 

Cope, Edw. D. Monographs on the Anura, Urodela and Cyprinidw. From the 
Author. 

Cornalia, Emalio. Notizie Geo-Mineralogiche sopra Alcune Valli Meridionali 
del Tirolo. Milano, 1858. From the Author, 

Cornay, J. E. Principes de Physiologie et éléments de Morphogenie génerale. 
Paris, 1853. From S. 8. Haldeman, Esq. 
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Cox, Jas. C., M.D. Catalogue of the Specimens of the Australian Land Shells 
in the Collection of J.C. Cox. Sydney, 1864. From the Author. 
Cresson, E. T. Descriptions of American Pompilide. Philadelphia, 1867. 

From the Author. 

Cuvier, M. le Baron G. Recherches sur les Ossemens Fossiles. 3me Edition. 
5 Vols. in 7. Paris, 1825. From the Library Fund. 

Mémoire sur le genre Laplysia. Par G. Cuvier. 4to. Deposited by Geo. 
W. Tryon, Jr. 

Mémoire sur le genre Doris. Par G. Cuvier. 4to. pamphlet. Deposited 
by Geo. W. Tryon, Jr. 

Daniels, Edward. A Treatise on the Nohl Smelting Furnace. Chicago, 1867. 
From the Author. 

Darwin, Chas. On the Origin of Species by means of Natural Selection. By 
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Debeaux, O. Diagnose d'une Espece nouvelle d’Helix de l’Ile de Corse. Pre- 
sented through the Conchological Section, by the Author. 

Dejean’s Catalogue. Manuscript additions by S.S. Haldeman. From S. S. 
Ilaldeman, Esq. 

Delle Chiaie. *Memorie sulla storia enotomia degli animali senza vertebre del- 
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Geo. W. Tryon, Jr. 

Denny, Henry. On the Occurrence of a Lead Celt in Linconshire. From the 
Author. 

Deshayes. Molusques du Voyage de Belanger. 1 Vol., 4to. Presented through 
the Conchological Section, by Geo. W. Tryon, Jr. 

Dippel, Leopold. Das Mikroskop und seine anroendung. Erster Theil. 
Braunschweig, 1867. From the Library Fund. 

D’Orbigny, Alcide. Mollusques de L’Ile de Cuba. Paris, 1853. 2 Vols. text, 
8vo.; 1 Vol. Plates, Folio (Sagra’s Histoire). Presented through the 
Conchological Section, by Geo. W. Tryon, Jr. 

Mollusques Echinodermes, Foraminiferes et Polypiers. Recueillis aux 
Iles Canaries. Par M. M. Webb Berthelot, et decrito par Alcide D’Or- 
bigny. 1 Vol., Fol. Presented through the Conchological Section, by 
Geo. W. Tryon, Jr. 

Dozy and Molkenbauer. Bryologia Javanica. Fasc 49 et 50. Lugduni-Bata- 
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Dressel, L. Die Basaltbildung in ihren Hinzelnen umstinden erliutert. Haar- 
lem, 1866. From the Dutch Society of Sciences. 

Drouet, Henri. Etudes sur les Naiades de la France. Ire Partie, Anodonta, 
Seconde Partie, Unio, 8vo. Troyes, 1857. Deposited by Geo. W. 
Tryon, Jr. 

Essai sur les Mollusques, terrestres et fluviatiles de la Guyane Francaise. 
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Mollusques Marins des Iles Acores. Par Henri Drouet. Paris, 1858. 
Deposited by Geo. W. Tryon, Jr. . 

Dubois, Charles F, Oiseaux de Europe. 211lme to 224me Livrs. Bruxelles, 
1866—1867. From the Wilson Fund. 

Dumont, Henri. Des Maladies Virulentes et Miasmatiques en general. Par 
Henri Dumont. Coulommiers, 1863. From the Authors. 

Duncan’s Travels in Western Africa. 2 vols. London, 1847. S.S. Halde- 
man, Esq. 

Dunker, Dr. A. G. Index Molluscorum que in itenere ad Guineam Inferoirem 
Collegit Georguis tams Med. Dr. Auctore Guilielmo Dunker. Cassellis 
Cattorum, 1853. Deposited by Geo. W. Tryon, Jr. 

Dunker, Wilh. Paleontographica. Beitrige zur Naturgeschicbte der Vorwelt. 
Fiinfzehnter Band, de Lief. to 16er Band, 5e Lief. Herausgegeben von 
Hermann von Meyer und W. Dunker. Cassel, 1867. From the Wilson 
Fund. 
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Duval, M. Jaquelin. Manuel Entomologique Genera des Coleopteres d'Europe. 
Tomes 1, 2,3; also Livrs 112—134. Paris, 1858. From the Library Fund. 

Duvernoy, M. Mémoires sur Le systeme Nerveux des Mollusques acephales 
lamellibranches ou bivalves. Par M. Duvernoy. 4to. Deposited by 
Geo. W. Tryon, Jr. 

Dursy, Dr. Emil. Der Primitifstreif des Hiihnchens. Lahr, 1867. From the 
Library Fund. 

Edwards, Arthur Mead. Results of an Examination, under the Microscope, of 
some Japanese Infusorial Earths and other deposits of China and Mon- 
golia. From the Author. 

Edwards, Milne. Circulation chez les Mollusques. Presented through the 
Conchological Section, by Geo. W. Tryon, Jr. 

Kichwald, Ed. von. Die Rhytina borealis und der Homocrinus dipentas in der 
Lethaea Rossica. Geschildert von Ed. von Eichwald. Moskau, 1866. 
From the Author. 

Beitrag zur Geschichte der Geoguosie und Palaeontologie in Russland. 
Moskau, 1866. From the Author. 

Emmons, E. Manuel of Geology. By Ebenezer Emmons. 1860. Philadel- 
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posited by Geo. W. Tryon, Jr. 

Englemann’s Bibliotheca Historico-Naturalis. 8vo. Leipzig, 1846. De- 
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Ewald. See Von Buch. 

Excursion de la Société Linneenne a Bayas. From M. Des Moulins. 

Fauna Groenlandica Othonis Fabricii, 1780. Hafniae et Lipsiae. Deposited 
by Geo. W. Tryon, Jr. 

Ferrara. Il Monte Mario ed Isuoi Fossili Subapennine. By Angelo Conte di 
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Feuchtwanger, Dr. L. A popular Treatise on Gems in reference to their 
Scientific value. By Dr..L. Feuchtwanger. New York, 1859. From 
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Finsch, O. und G. Hartlaub. Beitrag zur Fauna Centralpolynesiens, Ornitho- 
logie der Uti, Samoa und Tonga Inseln. Halle, 1867. From the 

, Library Fund. 

Finsch, Otto. Die Papageien, Monographisch bearbeitet. Erster Band. Lei- 
den, 1867. From the Author. 

Fischer, Dr. Paul. Faune Conchyliologique Marin du Departement de la 
Gironde et des Cotes du Sud-Ouest de la France. Paris, 1865. From 
the Author. 

Forbes, W.S., M.D. History of the Anatomy Act of Pennsylvania. Phila- 
delphia, 1867. From the Author. 

Fraser, Malcolm Extracts from a Manuscript Journal, relating to the Siege 
of Quebec in 1759, kept by Col. Malcolm Fraser. From the Literary 
and Historical Society of Quebec. 

Frauenfeld, G. Ritter von. Ein Besuch im Bohmerwalde nebst Aufzahlung 
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des Herrn Fortsmeisters Franz Hoydar. From the Author. 

Zoologische Miscellen. VII. to X. From the Author. 

Weitere Mittheilung iiber die Rapswespe. From the Author. 

Ueber die bisher eingelangten diessjihrigen Berichte von landwirthschaft- 
lichen Insektenschiden. From the Author. 

Fifty Conchological Pamphlets. Deposited by Geo. W. Tryon, Jr. 
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Figuier, Louis. The Vegetable World. 8vo. London, 1866. From the 
Library Fund. 

Freyer’s Neure Beitrige sur Schmetterlingskunde. S.S. Haldeman, Esq. 

Gabb, Wm. M. Onthe subdivisions of the Cretaceous Formation in California. 
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Synopsis of Cretaceous Mollusca, and papers from the Proc. A.N S. 1 
vol., 8vo. Deposited by Geo. W. Tryon, Jr. 

Gaimard. Voyage Autour du Monde. Fait ar order du roi. Zoologie par 
MM Quoy et Gaimard. 1 vol. 4to and Atlas Fol. Paris, 1824. De- 
posited by Geo. W. Tryon, Jr. 

Mollusques du Voyage de l’Astrolabe. Par. MM. Quoy et Gaimard. Vols. 
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Gassies, J. B. Faune Conchyliologique terrestres et fluviolacustre de la 
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1838. From the Author. 
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atque descriptum. Mediolani. From the Author. 
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Alcuni discorsi Sulla Botanica. Fase.I. and I]. Pavia, 1865, From the 
Author. 

Sur pits recenti Sistemi Lichenologici. Pavia, 1865. From the Author. 

Dela distribuzione Geografica dei Licheni di Lombardia. Pavia, 1864. 
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Enumeratio Muscorum omnium in Austria Inferiore. Viennae, 1840. 
From the Author. 

Geelmuyden, T. Titus Livius’s Romerske Historie. Oversat. Bergen, 1863. 
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Geologisk Kart, over det son denf Jeldske Norge omfattende Christiania Hamar- 
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ical Survey of Sweden. 

Gerstaecker, A. Bericht iiber die wissenschaftlichen Leistungen im Gebiete 
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Gervais, Paul. Zoologie et Paléontologie generales. Premiér Série, Livr 1. 
Paris, From the Library Fund. 

Recherches sur les Mammiferes Fossiles del Amerique Meridionale. From 
Dr. Leidy. 

Gevens, Nicolaus Geo. Belustigung im Reiche der Natur. Hamburg, 1790. 
4to. Deposited by Geo. W. Tryon, Jr. 

Gibelli, Dr. G. Sugli Organi Riproduttori del genere Verrucaria. Milano, 
1865. From the Author. 

Giebel, Dr. C. Repertorio zu Goldfuss Petrefakten Deutschlands. Leipzig, 
1866. From the Subscribers of the Library Fund. 

Gobrecht. Prof. Gobrecht’s Salutatory. Medical College of Ohio. Session 
of 1867-68. From the Author. 

Gould, A. A.. M.D. The Naturalist Library. Boston, 1850. Deposited by 
Geo. W. Tryon, Jr. 

Otia Conchologicae. 8vo. Boston, 1862. Deposited by Geo. W. Tryon, Jr. 
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Memoir of Dr. Amos Binney. Boston, 1850. Deposited by Geo. W. 
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Gould’s Birds of Great Britain. Parts9and10. From the Wilson Fund. 

Gould’s Birds of Asia. Part 18. From the Wilson Fund. 

Graesse, J. G. T. Tresor de Livres rares et precieux. Tome 6me, Livr's 8 to 
10. Dresde, 1867. From the Wilson Fund. 

Gravenhorst, Dr. J. L. C. Ueber den Nestbau der Zwerg-Maus, Mus minutus. 
S.S. Haldeman, Esq. 

Gray, Asa. Manual of the Botany of the Northern United States. 5th edition. 
New York, 1867. From Charles EH. Smith. 

Grey’s First Lessons in Botany. 8vo. New York, 1859. Deposited by Geo. 
W. Tryon, Jr. 

Gray, John Edward. Synopsis of the species of Starfish in the British Muse- 
um. London, 1866. From the Author. 

Spicilegia Zoologica. Part I. London. S. S. Haldeman, Esq. 

Grisebach, A. Catalogus Plantarum Cubensium exhibens collectionem Wright- 
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the Library Fund. 

Grote, A. R. and C. T. Robinson. Descriptions of American Lepidoptera. 
No. 1. Philadelphia, 1867. From the Authors. 

Notes on the Lepidoptera of America. New York, 1867. From the Authors. 

Description of American Lepidoptera. No. 2. From the Authors. 

Grote, Augustus R. Notes on the Zygaenide of Cuba. Part Il. From the 
Author. 
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des Trigloides. From the Author. 

Giinther, Albert. Catalogue of the Fishes in the British Museum. Vol. 6th. 
London, 1866. From the Wilson Fund. 

Haidinger, W. Ritter V. Der Meteorsteinfall am 9. Juni 1866, bei Knyahmya. 
Zweiter Bericht. From the Author. 

Hall, Prof. Jas. Report of the Geological Survey of the State of Wisconsin. 
Vol. I. Jas. Hall on general Geology and Palaeontology, and J. D. 
Whitney on the Upper Mississippi Lead Region. Jan. 1862. From 
Prof. Jas. Hall. 

Hall, James. Note on the Genus Palaeaster and other Fossil Starfishes. From 
the Author. 

Description of some new species of Crinoidea and other fossils from the 
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ton Limestone. From the Author. 

Hancock and Embleton. On the Anatomy of Doris. Presented throngh the 
Conchological Section, by Geo. W. Tryon, Jr. 

Hanson, P. Treschow. Untersuchungen iiber den Magnetismus der Erde von 
Christopher Hinsteen, Uebersetzt von P. Treschow Hanson. les 
Theil. Christiania, 1819. From the University of Norway. 

Harting, Jas. Edmund. The Birds of Middlesex. London, 1866. From the 
Subscribers of the Library Fund. 

Hartmann. System der Gasteropoden Europa’s. Voith, system der Weich- 
thiere. 1 vol.,12mo. Deposited by Geo. W. Tryon, Jr. 

Haughton, Rev. Samuel. On some points in the Muscular Anatomy of the 
Marsupials. 8vo tract. From the Author. 

On the change of Eccentricity of the Earth’s Orbit, regarded as a cause of 
change of climate. 8yo tract. From the Author. 

Notes on Mineralogy. 8vo tract. From the Author. 

On the Chemical and Mineralogical Composition of the Dhurmalla Meteoric 
Stone. 8vo tract. From the Author. 

Notes on Animal Mechanics. 8vo Tract. From the Author. 

Essay on Comparative Petrology. By M.J.Durocher. Translated by the 
Rey. Samuel Haughton, M. D. 8vo tract. From the Translator. 
Hanley, Sylvanus. An illustrated, enlarged, and English edition of Lamarck’s 

Species of Shells. By Sylvanus Hanley. Presented by the Author. 

Hayes, Dr. I. I. The Open Polar Sea: a narrative of a voyage of discovery 
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towards the North Pole, in the schooner United States. 8vo. New York, 
1867. From the Author. 

Hedley, J. H. Anvisning til hurtigog grundig at lere Det engelske Sprog. 
Bergen, 1864. From the Museum at Bergen. 

Herbigny. Dictionaire d’histoire naturelle, que concerne les Testaceis ou les 
Coquillages de Mer de Terre et d’Eau-douce. Par M. l’Abbe Favart 
d’Herbigny. 3 Vols., 12mo. Paris, 1775. Deposited by George W. 
Tryon, Jr. 

Herbst’s Conchyiien, 8vo. Deposited by Geo. W. Tryon, Jr. 

Hewiston, Wm. C. Exotic Butterflies. Parts 61—64. From the Wilson Fund. 

Hogg on the Microscope. 8vo. London, 1859. Deposited by Geo. W. Tryon, Jr. 

Hooker. See Bentham. 

Humbert, M. A. Description d’un nouveau genre de Mollusque pulmoné ter- 
restre de Ceylon. From the Author. 

Note sur la Nidification de l’Orthotomus longicauda, G. M. From the 
Author. 

Sur Pharmarion, Triboniophorus et Vaginula. Presented through the 
Conchological Section, by Geo. W. Tryon, Jr. 

Jan, M.le Prof. Iconographie generale des Ophidiens. Par 19me to 22me 
Livrs. Paris, Dec., 1866. From the Wilson Fund. 

Jani Planci ariminensis de conchis Minos notis venetus. 4to. 1739. Deposited 
by Geo. W. Tryon, Jr. 

Janson, Christopher. Fraa Bygdom Kjobenhavn. 1866. From the Author. 

Jeffreys, John Gwyn, Esq. A Supplement to the Synopsis of Testaceous Pneu- 
monabranchous Mollusca of Great Britain. Presented by the Author, 
through the Conchological Section. 

Report on Dredgicg among the Hebrides. Presented by the Author, 
through the Conchological Section. 

British Conchology ; or, an account of the Mellusca which now inhabit the 
British Isles and the surrounding seas. 3 Vols., 8vo. London, 1865. 
From Geo. W. Tryon, Jr. 

Epitome of a Lecture delivered by J. Gwyn Jeffreys on the 6th of January, 
1863, on the Glacial Epoch. Presented by the Author, through the 
Conchological Section. 

Qn an abnormal form of Cyathina Smithii. Presented by the Author, 
through the Conchological Section. 

On the Origin of Species, and Report on Shetland Dredgings. Presented 
by the Author, through the Conchological Section. 

Remarks on Stilifer, a genus of Quasiparasitic Mollusks, with particulars 
of the European Species. Presented by the Author, through the Con- 
chological Section. 

Report of the result of deep sea dredging in Zetland, with a notice of 
several species of Mollusca new to science or to the British Isles. Pre- 
sented by the Author, through the Conchological Section. 

On a new British species of Rissoa. By HE. Waller, Esq. Report on Shet- 
land Dredgings. Presented by the Author, through the Conchological 
Section. 

Notes on British Mollusca, in answer to Mr. William Clark’s Remarks on 
Gleanings in British Conchology. Presented by the Author, through 
the Conchological Section. 

Remarks on Mr. M. Andrews’ ‘‘Notes on the comparative size of Marine 
Mollusca in various latitudes of the Eurepean seas.” Presented by the 
Author, through the Conchological Section. 

The upper Tertiary Fossils of Uddevalla, in Sweden. Presented by the 

- Author, through the Conchological Section. 

Report on dredging among the Channel Isles. Presented by the Author, 
through the Conchological Section. 

Report of a Committee for dredging on the North and East Coasts of Scot- 
land. Presented by the Author, through the Conchological Section. 
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Jeffreys and Damon. Conchological Papers. 1 Vol.,8vo. Presented through 
the Conchological Section, by Geo. W. Tryon, Jr. 

Johns, C. A., Rev. British Birds in their Haunts. London, 1862. From the 
Library Fund. 

Johnston, Geo. An Introduction to Conchology. By Geo. Johnston. 8vo. 
London, 1860. Presented by Geo. W. Tryon, Jr., through the Concho- 
logical Section. 

Jordan, Alexi. Icenes ad Floram Europe-novo fundamento instaurandam 
spectantes auctoribus Alexi Jordan et Julio Fourreau. From the Authors. 

Jorden, Henry K. A Catalogue of British Mollusca, compiled from Vols. 1, 2 
and 3 of British Conchology. Presented by the Author, through the 
Conchological Section. 

Jukes, J. Beete. Additional Notes on the Grouping of the Rocks of North De- 
von and West Somerset. Dublin, 1867. From Dr. Leidy. 

Karsten, H. Flore Columbie Terrarumque adiacentium specimina selecta. 
Edidit H. Karsten. Tomi 2, Fasc. Quartus. Berolini, 1866. From the 
Library Fund. 

Kekull, Aug. Lehrbuch der Organischen Chemie oder der Chemie der Kohlen- 
stoffverbindungen. Dritter Band, Erste Lief. Erlangen, 1867. From the 
Library Fund. 

Keller, Dr. Ferdinand. The Lake Dwellings of Switzerland and other parts of 
Europe. 8vo. London, 1866. From the Library Fund. 

Kerr, W. C. Report of the progress of the Geological Survey of North Caro- 
lina, 1866. Raleigh, 1867. From the Author. 

King, C. W. Antique Gems; their Origin, Uses and Value. By Rev. C. W. 
King, M.A. London, 1860. From the Library Fund. 

Kingsley, Charles. Glaucus, or the Wonders of the Shores. By Chas. Kingsley. 
Boston, 1855. Deposited by Geo. W. Tryon, Jr. 

Kirchhoff, Alfred. Die Idee der Pflanzen Metamorphose bei Wolff und bei 
Gothe. 4to Tract. Berlin, 1867. From the Library Fund. 

Kock, Jos. Synopsis Flore Germanice et Helvetica. Auctore D. Guil. Dan. 
Jos. Kock. Editio Tertia, pars prima et secunda. Lipsiw, 1857. From 
the subscribers to the Library Fund. 

Koch, Dr. Ludwig. Die Arachniden-Familie der Drassiden. 6es Heft. Nurn- 
berg, 1866. From the Library Fund. 

Kunst, P. J. An American Dictionary of the English and German Languages. 
By P. J. Kunst. Harrisburg, 1850. Deposited by Geo. W. Tryon, Jr. 

Lamarck, M. Sur la Division des Mollusques acephales Conchyliferes. Par 
M. Lamarck. 4to. Deposited by Geo. W. Tryon, Jr. 

Lapchine, Professeur. Discussion sur les Vents de Kharkoff et description d’un 
nouvel Animographie. Parle Kharkov. 1860. From the University 
of Kharkoff. 

On the Climate of the Province of Kharkoff. From the University of 
Kharkoff. 

Report on the foreign voyage of M. Lapchine, Professeur of the University 
of Kharkoff. Kharkoff, 1862. From the University of Kharkoff. 

Experiments in Galvanism made at the University of Kharkoff. From the 

University of Kharkoff. 

On the different Phenomena of Nature. Conversations with young ladies 
of the Senior Class of the High School. Kharkoff; 1861. From the 
University of Kharkoff. 

Lea, Isaac. Index to Volumes 1 to 11 of Observations on the Genus Unio. 
Philadelphia, 1867. From the Author. 

Observations on the Genus Unio, &c. By Isaac Lea. 4to. 1866. Vol. 2. 
From the Author. 

Le Hon, H. L’Homme Fossile en Europe, son Industrie ses Moeurs ses Oeuvres 
d’Art. Bruxelles, 1857. From the Library Fund. 
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Leonhard. The Western Coast of Africa. 8vo. Philadelphia, 1833. From 
Prof. S. S. Haldeman. 

Lesser. Frederick Christian Lesser’s Testaceo Theologia. 12mo. Leipzig, 
1756. Deposited by Geo. W. Tryon, Jr. 

Lichtenstein. Van den sepienmit Krallen von Herrn Lichtenstein. 4to. pam- 
phlet. Deposited by Geo. W. Tryon, Jr. 

Lindley, John, and Thos. Moore. The Treasury of Botany. Edited by John 
Lindley and Thomas Moore. 2 Vols.,12mo. London, 1866. From the 
Library Fund. 
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Benjamin Marshall................... 
McCallum, Crease & Sloan......... 
He (Ce Onamnndi Gomsscsnter tee aceneeaets 
Josepha acer scmse. name oseeeer - 
French, Richards & Co.............. 
Menricky&:Sonsiess <> asec-cssccseene=s 
WIS: iSite Watt oc. acces enncssteeeeeeaes 
Thomas Sui bhiwnc-deaseeweecas sees 
Henry Sey bert. :....2:- 0. .c-c0scceece 
Charles. Smithy... cases sesee se 
Charles Maylot---.-.--<--=aseem ea 
J. Hdgar Thomson................ee : 
Georih i yllen- sealant enemteeceietomee 
Samimell Welsh: -2<5—.spies-s-e sen ceee se 
Henny; Wil One iis <aen0 5 ee=amacen== rien 
adi; PA VViTee Hitbenae's ciiacioeese ee eiimegeee es 
Bd Ss Wihelens.2.-0-asco-neeeese secs 
Isaac iS: Waterman:..:...:.-.5...... 
Johne WielShte neces: -ehese=seecieeres aes 
Rockhilly& Wilsonke. .cedccsasaees ore 
Robert Wood & Co...... eepececteaans 


Rich. D. Wood, a certificate for 
$500 of Schuylkill Navigation 
Co., loan of 1882, valued at..... 

D JBy Cummins .22 coe esw.cee se -senews 

CiRB Bayan) sccemeeeeners so careeseae 

GaSe BCLS ONeeice- sen wiceesc sis scateante 

J. EH. Caldvwell......... | ooOCtORe ADOC 


SUBSCRIPTIONS 


BOS; Clank sc.cess « Seeccoo ooceescnc 
Jos. W. Drexel 
MOM AS Manic soacessctions ctvcceestes ¢ 
Wnedenic( Grady .cscccon.eseessaeercess 
Frank Haseltine 
James C. Hand 
REL ATTN coe asos asalsi.cnsateencs ss 
MH ET Ayo wa Coca ce case ceisecassaresesee A 
Di. (Gaeta 01 aceeeere sare ee SecenCe eects 
ppb (NOME Sys: ss cocesiscsescesecevecs 
SIDES Sib IG ersten ins csgceesn ssbocscoo 
OSE phi Wes, <.<ccc.acsveee ROECROOD oeO cD 
HGANCIS| We WIS:seecc.s snes gsa0seae 
hin iveZeyG .casscccce<casestsolen ee 
Joshua, Lippincott...-.<.0s.s.c0<c-0e 
Richard M. Marshall... :.......2s.c 
Hse MON TIS so ch creewiasossictsoneissle <i 
Samuel C. Morton 
Charles Magarge 
oma COs Ma PCO. 5 ccccecicis owseeuseecetes 
Jas. Ronaldson Magee 
(Gi, 1h 6 INIGTAIGY legarencuasncopcectmesdccacc 
JOSE phi AGeESOMs...-scsctnetlececess 
Niort OMe min Sa scewonnse-cemeceeieceee 
Mrs. Eleanor P. Long 
WawrenGens. Pepper.s.s-ecasscceneas 
(SeOUEEY Ss TR Nea ceete BecceccocecbooD 
BivamV Ran Moliphe.c.-sccccocesess ss se' 
Charles Spencer 
PM Win SU CALET crcwesal ceceeses cseraels 
Moin SM uitit, = ses sscssesecsssccrves teres 
Ghine-CRneVOL mw. casesisacdsesietesrse 
GEOU CAV GIRS Cs acccatecossoss osesaes 
IMGT WEL AUK saeco .eccscatecccdece se 
Wm. Welsh 


Hee e eee wee e ee teeeeeee 


Peewee wee e et ew eeeeeeee 


eee eee eee eee eee ee Ty 


eee eee ee ee eeeeeeeeee 


rrr er eee ee eee eee eer 


se eee new w ene eene 


He wate ween eee eee nee 


ee twee ween sewn enone 


Peewee ewww ee eee 


Charles Wheeler............. Sesseeet 
A. Whilldin 
Wm. R. White, Jr 
WGsepl Wihartons 0.0. -0-cccoew sosee 
Benjamin. Bullock........2..6.00. ..se 
PALULETUOM DLO Mt ..covses cvectoneiece oe 
Cash, per Dr. Chas. Shacifer Lesede 
John CPM AIAG warcclestcidasizececiecseosctse 
Charles HumphreyS..........s0+2c0+ 
R. Peterson 


ee 


see eee weer ween eteeeee 


eee eee were rene en etwas e eee 


ween ee ewe nee eeeee 


Benj. H. Shoemaker...........ccceess 
Robert Shoemaker.............csseee 
DEG Val QS DLE Lecwicsbecenircaactces acess 6 
Gage WUEIC Mt aires cosmesinaccsisssracsss 
OAS ein, AGUIGTIN. sa ctneeeisciiceienccercasce 
Joseph B. Altemus............--.00+- 
BIER eG Das sadcerdseie vesiacas sc as sleve 
(Sing Sy, BY SUES ie Mees Meee eocasascecose 
DON DOMCT OL; <2 ceoecetsacncswocewes 
Alexander Bensom.....eccsscecece ves 
Charles N. Bancker..............000s 
John J. Borie 


Reece eee eee earn eee ee 
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250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 


Henry B. Benners............2+sseeee. 
Joel Ji) Baliye ccscateqescewsceenseic« == 
IBdiwi ©. Bid dlles csessasavesaecess sce 
Hugene Borda........00 scnceccer occoee 
Deivid (See BEOwiNtssse-ccesestcosasiecs <n. 
AW BONS OM Jibivcccssiactinwssecenicess= 5 
JDL Aba exOhInGY co. cuchoss, obssocaneded6 
BO WET On WOR accodcctecessslaccseuse= 
VO DERGE Oalebeteceseeeraceevecteessc eels 
James Creighton..... 0.00. ........6 
Andrew: ©. Craig: «2.0... 0.02.22... 
Gharlesi @. Cressoneec.c---cecesacwoss 
250\|Wemiuel Cofiia.vsccc.cescse<ccsee) ese 
250 OG. Collketitccs.c. oetccewese eect aaseceen ce 
250\{Edmund Draper..... 

250 Mark Devanek.--.tencsccecl scscrevecs 
250|Kerdinand J. Dreer.......... ss...) 
250\J. Coleman Drayton....... Foscrnseees 
250\Joseph. Hs Dulles... -..22.22.e.cesncss 
250)\Wim. Bwans,, Jirscs.ic..s:cccceses 0 oe 
250\Miss Elizabeth R. Fisher............ 
2/5 OHA dle BY aay sactnssteccesiet ca aitattecrace aie 
DH Oi Ga MEGS Ome cescese settee <1 escccteluers el 
DOO lneut Le Sp Bilt Seemcmiaettsi lem teteeiate selaratelete 
PHOS ail ce Mash OMe as decenntieoieescine awe 
DAN, LNohiameel [aM ngocenee cocedoad 
PHO MEN HIGiiz cokeseccos oe cectereeisccnncutee 
250\C. H. Garden. 

inf) Powys (0), (Cayeeehiiacsco oucdocbon cosas 
25 ON Constante Gaull LOussscsstasseate cose ves 
250 
250 
250 
250} 
250 
250 
250 
250 
250 
250 
200 


Elainrye Ge Eleirtioss ces e es Jepeaccdeoodsic 
Wren by Ehaittiqnsesssetres see cteccteweents 
(OP HME Wolid eres ceeeeayne gancoasascHocoasc 
BPAY SElOivitin On DE Ose tereesiees fects eens 
Be Maelo p kuin Saar teeen= elewsceeeaenels 
Pemberton S. Hutchinson......... 
George Handing. cco<.ececeremsan oe 
HIDE IBA RIERNG hie cceqouccocecoc cocedacnsioce 
BavA. HO Opesisess<sen-esee-seeeeresaset 
200 Molin! Haseliiimesecesscesecsereeieaesce 
2) (Camels Euuuhie Nims OMseeee eecieteettesttsee ene 
DOO PAA Elen Gens Onl .ctecnatemece ese 
2Oilunekende Branitsa seees---ceccces 
200|John Jordan, Jr......ssessseseesseees 
200 


200). 
210.0) Wosephipleidiyjcecs s--s02sssc<casescees ae 
200) Chas: sSallue wismetccssew-c.retee aces: 
LOONGeorge Me Wewiss occ. wsctecaees 
VOC John ER Wewase..--specceccss-n denen 
TOO Sela. Wes Con terraces secescee seu seer 
LOO Amos sRewbitGle sec. .c-seeente Bale seis 
100\W. Le ree Rach siecle: aldo arise teas vale 
100}. 
100\A. seccesseveeascccecese 
100|Benj. V. Marsh...... oirsetuwtale aidetsotea se 


Sere teem eee wwnee 
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John McAllister, Jr .........-- Mie 
Josep Wan: Millers a. -+.-<esse cece: 
Jeo. Myers: .c.e-.cssccccecemeeeeeeeoe 
Weathan My ers!....s-s-c<-ssnseereriewrcss 
Jos: Be MY CLS... <-s:-s0,a.sseeusses sre 
Wan. 1, Mactiér:..csscsse eee 
Isaac PR: MOrris: coos cs eceeeeeteaee 
Matthews & Moore... .ccccccs cococcose 
Wink, Wasser 2. .0.ccccseceeseeen eaeeon es 
John. B. Mellor. .........cseeeee eee 
Wim: Melllorinc..sccessssteeeee eee 
GH: Newhall) see 
@hiarles NOLES .e-s--saeeoueeeeeete 
Win. Hy NOnTIS. .:eemesteneaetee see hes 
Gs dW.. NOLEISS ccsescccusss cee eee oes 
Jonni. Ne@wholdtessecosssseeeeeeeee 
Roberti BH. Petersonsass-ssneses stare ce 


Charles Win Poultney. 2. -ceuss-eeese 
ests elavilllliyi} Boone eeoss Seocdaceccatsc 
Philip Physick Peaces.2.,-s-.-95=- 
Ba Coleman Peacesn-c-sen -etecesee 
James We Omeen:scscs5 cessor coacee 
Ry Wig IMO EES), Soscbca8 coodhons scbocecoc 
Richard Richardsont...... -. sess 
Wm. Rowland & Co.......2..5.:.0.0 
BiwanS ROSCES eccscsusneaseesssess 
CO. Rogenstesescc-scesseeeensee ee : 
Solomon We hobentsussesesseseeeee 
Josiah JReieel acre -aceesaedeseoner eee 
Samuel Rap mupleyacccscsssbese esses 
@harles|Santlees..cosn--sccsecteeoscees 
ThOWiS poLAECE Resse sescacc ence eeeeeeeeee 
DanvelSmivthy ee. cceteesse eet 
Bd tA] pouderweCOss-ssseseeeeesece 
JOS. SCAbIEEPOOM I. .-cecsnese-ascenes 
Geo. J. Scattergood..............0-. 
Wan, Str wihensicccncessiccscels tienes 
CharlesJu, Sharpless-c..----a-seecn. 
Wim. HesSOWetSiocescsss) oe nee reaseeeee 
Aubrey, AE Smiithesse-sse-iepaeasentiese 
J. Rinaldo Sankees.n.-5eesseeeeseeeess 
Aj. 18lc Slack . scemaehwoserectaeeteesesonep 
Willi. Chaiteteecsssssin-sesscece seers 
@baries Smith: 2ccecase >, sseeceebents es 
John! Supple ecesns-mcaveescrssndesaee 
J.D. Sergeants: -2.cccrscacesewrsee 
Joseph PA Smithy enensae n= e-eramre se 
JAMES SPCAL ....-.0cereeecens covrecece 
Wi. Po Wath sc ocereeee-eectloneeeesoste 
Samuel B. “Ghomasieen.ssceteosetees 
Bi DT. Tredickipcosssccassesot eens css 
Win. Pe urn uilleeccecnccee-creee cree. 
Wim. G: Whomas:<....-s-seas-cemeseete 
INU fred AViGZMka-ccacesiceene closeinesenaeee 
Henry A. Ve@ZID.......--2 sescnse avoer 
H. M. Waitts..... 


NOOWWimn. SS: aWilSOnmes.-secceeseedsesteeces 100 
100)Bllwood Wilson... 00. -.ccc0 seccsees 100 
100 Joseph Walton...... cose wieaettcuceses 100 
WOOMTS! ICS: WirrtSicccsccecenesseeeeeeee 100 
1OOWRIChard, Wio0d:;...s--+22-seseeeeneeene 100 
1100) John Welsh: Jit. s.c-.-s--scenseenesees= 100 
HOO MATH In SWitstar,..cccccnsseecssseoeeeeeeee 100 
100) Ellis Yarnall...... seaeelesius ae owas tenn 100 
OO} James. ls YounMen-ncs.ssceees teense 100 
100|Sundry small subscriptions........ 128 
LOO Moses'Browile. ssccs-ceen css eeeeeaeeeeee 50 
DUOO MS ESI Si thoah caer pe anesceespaatcrrcedcn nocd 50 
HOO) SiOss Ast Cl aysccsestcanescsteessecenseeare 50 
NOON Gharles: Gal oteesssecsecesecereeessee ; 50 
160)/George Cromelien.......-.:.....00.0.> 90 
LOO Darang. scecesesce seecee sneer eee 50 
100) R. ID) cesaeeenes sin sdexesitensescerecteceonete 5Q 
TOG| John Wes, Wield .c.ne.cesseeeeoseeseone 50 
LOO iG willOu.wecuene ssc meceeee eee eeee 50 
HOG) James Sham perncsssseeuesnesscnereeeees 50 
LOO sae. CuHay Se es .maseeseeedsccseeee 50 
100|E. Fy cd cceslitnssanctdeasecns tues teen 50 
LO0|J-H. Hutchinson.......eseenens 50 
TCO OseAr UGS OMS-5ee sere ee 50 
LOOVHE (CasRiennediyzescenesosesseeeeeeeeee 50 
100) Chs. M. Leisenring... ...- «.......... 50 
10.0) GeviMiornisis-.csscccesssee tose eeee ee 50 
10,0) Witte Veo Mclean! 222, 2-ceceeneciae 50 
LOG Merrihew, 6) SON a. wee,s5<sseedssessoese 50 
OO GHS NOLES Wl croc ssee cess enter 50 
10 Ol Benya Orne o..--cseees cere aseeneenees 50 
LOOWEAS: Peterson. ccscscaesseeeneses acess 50 
TOOKG Hi. PTI Ce: sescso.teceececoteenetaene ee 50 
HOON AR Ri VvinUSeccesnucseaneeeeeesss oeee 50 
LO ONE GS Riealkaitthcssceccessnaceoecooseae 50 
1100} Jiohmn: Tormey .co.serclasecese ne eeaeee ce 50 
LOO JB. Vianidusen.s-.cnsesesoceseeeeeee 50 
UOONGHS  SoaWiissecestscseee sane: coerce 50 
100| Alexander Wilcocks... 50 
LOO} Baw. William sess. . sapeteeeese aes 50 
TOO} Wim: (RP sBanerotte..--snecessceeeeeee : 25 
106;Chs. M. ee ae: Sacessls see sne tee seeee 25 
100| Louis A. Godey.. Ssorncossonccen =D 
1G O ea Rea Goodmans) ee eee 25 
100) | Jtolame Obe.Jieam Gs. 55-2 seen eee 25 
100| Geo. S. DOMES. occSveusacteasopeeeesees 25 
LOO} SsaVieirsMatchell:s.. .-aeeesssseeemees 25 
100) Thomas Meehan .......0...cccccceses. 25 
100}E. M. Needles........ F 25 
00) Rob! Pearsall... .p.sscsceteseeeeree 25 
LOO GSE. Parkers. ...2.-cccornsarasesesret ee 25 
LOO}. Wim... Weal. ssccnacccessceeeeeseeet 25 
1L00)\Geo.. A; Sniith:.....dseseseeeess- ces 2 
LOO s Guilford’ Smith sssemeeenescccess 24 
110.0)'DE as Wio0dS:2--..0.-sene ates stints 25 
100 

100 TOLL csccscucecsseseemeoseeas <2 $108,803 
100) Aggregate of Buecamnaa nae 

100| up to Decem. 31. . $93,803 
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MEMBERS 


ACADEMY OF NATURAL SCIENCES 


Es AT? EC Pe TAs 


From the origin of the Society to January Ist, 1868. 


fas- Names of members known to be deceased are in ztalics. Names of life 
members are preceded by an asterisk (*). Names of members who are not resi- 
dents of the city are followed by the letters (N.R.) Names of those who were 
originally elected correspondents, and became members by removal to the city, are 
followed by (corres.) The names of those who have resigned, or who have for- 
feited their membership, are not included. Correspondents are regarded as mem- 
bers when they become permanent residents in the city. ] 


Allinson, N. S., M.D., Dec. 1812. * Biddle, Nicholas, Jan. 1818. 

Anthony, Thomas, Jan. 1813. * Brewer, John M. (corres.), Oct. 1820. 
Abert, Col. J. J. (N.R.), Oct. 1828. Bowen, George T., Nov. 1822. 

Alden, Charles Henry, June, 1837. Birch, Wm. Y., Dec. 1823. 

* Ashmead, Samuel, Sept. 1839. ~ Bonaparte, Charles L. (N.R.), Feb. 1824. 
Allen, Nathan, M.D., May, 1841. *Bancker, Charles N., April, 1824. 
Ashmead, Samuel B., Jan. 1843. * Beck, Charles F., M.D., June, 1827. 
Allen, Wm. H., Aug. 1851. Bache, Alex. Dallas (N.R.), Jan. 1829. 
Allen, J. M., M.D., April, 1852. Bond, Henry, M.D., Jan. 1830. 
*Ashhurst, Lewis R., May, 1853. * Burrough, Marmaduke, M.D., Nov. 1830. 
Agnew, Wm. G. E. (N.R.), May, 1853. *Bridges, Robert, M.D., Jan. 1835. 
Atlee, Walter F., M.D., May, 1857. Bowie, Thomas L., Dec. 1835. 
*Audenreid, Lewis, Feb. 1859. Browne, Peter A., May, 1841. 

Ashhurst, John, M.D., Oct. 1860. *Baird, S. F. (N.R.) (corres.), Aug. 1842. 
*Ashhurst, Wm. H., Feb. 1861. *Biddle, Alexander, Aug. 1848. 

Allen, Harrison, M.D., July, 1862. Barton, T. Pennant (N.R.), April, 1849. 
*Austin, John B., Jan. 1867. Belknap, Henry (N.R.), May, 1849. 


*Ashhurst, Samuel, M. D., March, 1867. *Biddle, Clement, May, 1850. 

*Ashhurst, Francis, M. D., March, 1867. Brinton, John H., M.D., June, 1851. 

*Antelo, A. J., Dec. 1867. *Budd, Chas. H., M.D. (N.R.), Mar. 1852. 
Boller, Henry J., April, 1852. 

*Barnes, John, M.D. (N.R.), April, 1812. Buckley, Ed. S., May, 1852. 

* Barton, Edward, M.D., Aug. 1815. * Biddle, Henry J., Aug. 1852. 

*Brown, Moses, Feb. 1817, Booth, James C., Sept. 1852. 
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* Biddle, Thomas, May, 1853. ; *Beach, O. Nichols, May, 1867. 
*Brown, John A., May, 1853. Bement, Clarence S., May, 1867. 
*Brown, David S., May, 1853. *Bayard, C. P., May, 1867. 

* Brown, Joseph D., May, 1853. *Baird, John, May, 1867. 

Bullitt, John C., July, 1853. “Betts, Richard K., Dec. 1867. 
Borda, Eugene, Sept. 1854. _ Brown, Geo. W., M.D., Dec. 1867. 
*Barton, Isaac, March, 1855. 

*Barcroft, Stacy B., July, 1855. Correa de Serra, Joseph, Feb. 1814. 
Brower, Robt. F., M.D. (N.R.}, Nov. 1855. Coze, Alexander S., Feb. 1815. 
*Brasier, Amable J., March, 1856. * Collins, Zaccheus, March, 1815. 
Boker, Chas. S., M.D., June, 1856. Cleaver, Isaac, M.D., Jan. 1817. 
Binney, W. G., Sept. 1856. *Qlark, Edward (N.R.), Jan. 1817. 


Bertholet, P. P., M.D. (N.R.), Mar. 1857. *Carmalt, Caleb (N.R ), Aug. 1817. 
Bennett, Daniel R. (N.R.), Feb. 1858. *Coates, Benj. H., M.D., April, 1818. 
*Brown, Joseph Johnson, March, 1858. *Carpenter, Geo. W., July, 1825. 


Breed, Rey. Wm. P., June, 1858. * Clark, John Y., M.D., Feb. 1826. 
*Blight, Atherton, July, 1858. * Conrad, Solomon W., March, 1826. 
Butler, Pierce, Aug. 1858. Conrad, Timothy A., Jan. 1831. 
*Bohlen, John, Feb. 1859. Carson, Joseph, M.D., Oct. 1833. 
*Biddle, Thos. A., March, 1859. Chase, Heber, M.D., Aug. 1836. 

* Budd, John B., June, 1859. *Clay, Joseph A., Aug. 1837. 

Bell, John G. (N.R.), May, 1860. Camac, Wm. M., March, 1839. 
Bolling, Robt., M.D., Nov. 1860. *Cresson, Chas. C., Sept. 1840. 
*Bucknell, Wm., March, 1861. *Cassin, John, Sept. 1842. 

Brown, A. D. (N.R.), Nov. 1861. Curtis, Josiah (N.R.), June, 1843. 
Billings, John S., M.D., Nov. 1862. Cuesta, Fernando de la (N.R.), Nov. 1844. 
Briggs, Robert, Jan. 1864. Clemm, Charles (N.R.), Oct. 1847. 
Bonsall, Chas. F., Noy. 1864. *Cope, Caleb, Jan. 1848. 

Bryant Henry, M.D. (N.R.), May, 1865. *Cooke, John, Jan. 1848. 
*Browning, Edward, June, 1865. Caldcleugh, Robert A., Nov. 1851. 
Barnard, Vincent, Sept. 1865. *Camac, Wm., M.D., April, 1852. 
Bready, John E., Sept. 1865. +Claghorn, James L., July, 1852. 
*Burk, Isaac, Dec. 1865. *Collet, Mark W,, M.D., Sept. 1852. 
Beadle, Rev. E. R., Jan. 1866. Corse, James M., M.D., Nov. 1852. 
Bland, Jas. H. B., Jan. 1866. *Cresson, John C., April, 1853. 


Boardman, Rey. Geo. D., April, 1866. Collins, Percival, Sept. 1853. 
Butcher, Henry B., M.D., June, 1866. Cadwalader, Wm., March, 1855, 


*Baird, Wm. S., Jan. 1867. Clements, Richard, M.D., July, 1855. 
Bodine, F. L., Feb. 1867. Cresson, Chas. M., M.D., March, 1856. 
*Borie, Charles H., Feb. 1867. *Cope, Alfred, July, 1856. 

Bellows, Horace M., M.D., Feb. 1867. Cleburne, Wm. (N.R.) March 31, 1857. 
Beman, Rev. I. L., March, 1867. Carter, Robt., M.D., April, 1857. 
*Bohlen, Miss, March, 1867. *Cummins, Daniel B., June, 1857. 
*Borie, Beauveau, April, 1867. Caldwell, H. Clay, M.D., Nov. 1857. 
*Borie, Adolph E., April, 1867. Cuthbert, Mayland, Dec. 1857. 

*Baird, Matthew, April. 1867. Covey, Edward N., M.D..(N.R.), Dec. 1857. 
*Benson, Gustavus S., April, 1867. Clarke, Edw. S., Jan. 1858. 


*Blanchard, Wm. A., April, 1867. Cresson, Ezra T., April, 1858. 


LIST OF 


Coleman, Geo. Dawson (N.R.), Apr. 1858. 


Clark, T. Edwards (N.R.), Dec. 1858. 
*Clark, J. Hinckley, March, 1859. 
*Cox, James S., June, 1859. 

Cram, Capt. T. J. (N.R.) Oct. 1859. 
Cox, Brinton, Dec. 1859. 

Comly, Franklin A., Feb. 1860. 
Coates, Andrew (N.R.), May, 1860. 
Cregar, Philip A., June, 1860. 
Cleborne, Chris. J., M.D., July, 1860. 
*Carpenter, Geo. W. Jr., Oct. 1860. 
Carbonell, Felix B. (N.R.), Dec. 1860. 
*Canby, Wm. M. (N.R.), Feb. 1861. 
Conrad, Thomas K. (N.R.) Feb. 1861. 
*Conarroe, Geo. M., Feb. 1861. 
*Cope, Edward D., July, 1861. 

* Crozer, John P., March, 1862. 
Curtis, Edw., M.D., July, 1863. 

Coxe, Eckley, Jan. 1865. 

Childs, Geo. W., Jan. 1866. 
Carpenter, L. Henry, Major, June, 1866. 
Crawford, S. Wylie, Gen., M.D., Aug. 1866. 
Calhoun, Maj. A. R., Dec. 1866. 
*Cope, Francis R., Feb. 1867. 

*Cope, Thomas P., Feb., 1867. 
*Cope, Miss R. A., Feb. 1867. 
*Carpenter, Samuel P., Feb. 1867. 
*Colwell, Stephen, Feb. 1867. 
*Cooper, Lewis, March, 1867. 
Comegys, Benj. B., March, 1867. 
*Coxe, Charles S., April, 1867. 
*Campbell, A., April, 1867. 

*Clark, E. W., May, 1867. 

*Clark, Clarence H., May, 1867. 
*Clark, Frank H., May, 1867. 
*Crease, Orlando, May, 1867. 
*Cheston, D. Murray, M.D., May, 1867. 
*Clyde, Thomas, May, 1867. 

*Cooke, Jay, May, 1867. 


* Dobson, Judah, Nov. 1813. 

Davis, David Jones, June, 1815. 
*Dulles, Joseph H., Feb. 1816. 

*Deitz, Rudolph, Jan. 1821. 

Dunn, Nathan (corres.), June, 1828. 
Davis, Chas., M.D. (N.R.), March, 1842. 
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